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PRATT & WHITNEY ENGINES 
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The Douglas DC-6 brings new standards of speed, 
comfort and operating economies to these great airlines: 
American, Braniff, Capital, National, Panagra, United, 
Western, A.B. Aerotransport (Sweden), D.D.L. (Denmark), 
D.N.L. (Norway), F.A.M.A. (Argentina), K.L.M. (Nether- 
lands), Peruvian International (Peru), Sabena (Belgium), 
and S.I. L.A. (Sweden). 

Every DC-6 in these expanding fleets will be powered 
by 4 dependable Pratt & Whitney Double Wasp engines. 


PRATT & WHITNEY AIRCRAFT 
EAST HARTFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 











The Airlines Cover America’ 


an d e ee MORE revenue airline 


‘HE growth of scheduled airline operations into 
oda: great network of routes oa the map above 
has been the result of the aviation industry’s initia- 
tive and enterprise .. . and of ever-increasing flight 
dependability. 

All through the hurrying years of aviation’s de- 
velopment, Texaco has matched each new advance 
in aircraft and engine design with lubricants and 


’ fuels to assure maximum operating efficiency and 


dependability. Today, the preference for Texaco is 
deservedly outstanding. 
Texaco has more engine airframe lubricants and 










miles in the U. S. are flown 
with Texaco Aircraft Engine 


Oil than with any other 
brand! 








aviation fuels meeting A-N specifications than any 
other brand. Texaco Aviation Lubricants and Fuels 
are used by leading airlines and aircraft manufac- 
turers, are used and sold by progressive airports 
throughout the country. 

Fly with the best — with Texaco! You can get 
Texaco Aviation Products and Lubrication Engi- 
neering Service through the nearest of the more 
than 2300 Texaco distributing plants in the 48 
States. 

Or write The Texas Company, Aviation Division, 
135 East 42nd Street, New York 17, N. Y. 


.- TEXACO Lubricants and Fuels 


Tune in . . . TEXACO STAR THEATRE presents the NEW EDDIE BRACKEN SHOW every Sunday night. Metropolitan Opera broadcasts every Saturday afternoo 


i 


6 nti a % 








* Leslie iE. Neville 
’ Editor 


dohn Foster, Jr 
Herb Powell 

Irving Stone 

Erwin J. Bulban 
Scholer Bangs 
Raymond L. Hoadley 
George Herrick 
Frank Rockett 
Donald Hogate . 
Henry L. Sandstrom 


Managing Editor 
Associate Editor 
Assistant Editor 


Financial 
Special Assignment 
Electronics 





.Chief, Washington Bureau - 


Art Director 


Dr. Jerome C. Hunsaker 
Editorial Consultant . 


. International Coverage 
By McGraw-Hill World News 
x * &* 
Robert F. Boger 

“General Manager 


District Managers: R. W. Martin ‘and J. C. 
Anthony, New York; Andrew B. Martin, 
Chicago; Douglas Andrew, Philadelphia; 
A. H. Bartsch, Cleveland; C. W. Evaul, De- 
troit; John Otterson, San Francisco; Charles 
F. McReynolds, Pacific Coast Manager, Los 


_ $12.00 


 _ satetie Post Offi 








Angeles. 


McGRAW-HILL PP tag gy CO., Inc. 
Return postage guarentee ory 


North Broadway, Albany, N. Y. 





Publishing office 99-129 


and executive offices: 330 West 42nd Street, New_Y: 


Branch offices: 


Post Street; Aldwych House, Aldwyvh, 
Press Bldg., Washington; 16 South Broad . Philade! his. 
Penobscot Bidg., Detroit; Continental> Bldg., 


Bldg., Cleveland; 2980 


Chicago, 520 North Michigan Ave: ; ‘Wc. Francisco, 68 


National 
Hanna 


St. Louis; 1427 Statler Bldg., Boston; Rhiodes- “Haverty h. £ Atlanta; 


Hope, 


7) President; CURTIS. W. Mc 


Los Angeles; 738-9 Olive 
McGRAW, Founder aes ‘Honoraty Cai 


h:+ JAMES 





Treasurer; JOSEPH A. GERARDICD 


tor of eee EUGENE, 
President ; J. E. BLA! 

330 W. tint Street,-Ne 
50¢ in Canada, 


communications about subscriptions should be addressed to Dir 
of Circulation 380 West 42nd Street, New York. Subscription 
sessions, $5.00 a 
r thréé years--Canada $6.00 for one year, $10.00 fo 
three years, payable in Canadian currency 
erican. eye $6.00 for one year, $10.00 for two Fe sf 
All other countries, $15.00 a year, 0 


United States. and. 
$10.00 S 








2 IRS 
ork. Published monthly, price 50c a copy,+- 
‘Adlow. at least ten days for change of address. Aé® 


ire Ca + 
OND, Direc- 


LD. aifeeeet Assistant to the 
ector-oF Circulation. Aviation, 







year, $8.00 for ty; 


n 
$12.00 for 
0 for three 


years” Pl Please indicate position and company connegtion on all sub- 


Scription orders. 
ce, Albany, 
me 46, Number ‘ 


Entered as second class matter September 3, 
N. Y., under the Act of March 3, 1879. 
Printed in U. 8. A.. Cable Address, 


1936, 
“McGraw- 


ill, New York.’’ Member A.B.C. Copyright 1946, all rights reserved by 


- McGraw-Hill Publishing Company, Inc.,°3 


30 West 42nd Street, New 


York, N. Y. The contents of this issue may not be reproduced without 
the permisssion of the copyright 6 r. The following pyblication is 
combined with AVIATION: AERO AUTICAL ENG ING AIR- 
CR. URNAL. All rights‘ to this name are reserved by the 


AFT JO 
McGraw-Hill Publishing Co. 


Aviation is indexed in Readers’ Guide 


to Periodical Literature and in Industrial Arts Index. 


y 


; 
AVLATION, January, 






1947 


[ATION 


eek 


TOPEKA” RURLIC 





CONTENTS FOR JANUARY, 1947 


: * Volume 46 @ No. 
Aviation Research—Engineering—Production 
edie Details of the Martin 202. ieieae tees ave iacaeddaaeee Irving Stone 38 
RMI's Rocket Engine—Which Powers XS-I................ eeeeeee John Shesta 44 


e .Stanley A. Hall 47 
. James G. Ray 52 


- Toward Better Cockpits—An Engineering Approach. ... 
Rotative Flight Brake Proposed to Moderate handiog Speeds. 


Landing Gear Pre-Rotator Housed Within Wheel? ........0... ee 55 
Aircraft Engine Plant Goes Underground; é& _ dawned ve, 0 de an amugaing on se 44: 56 
Static Stability Analysis-for. Flying Boats and Silica, Il. .... Ernest G. Stout 58 
Plant Practice Highlights... .. Veta kent aduiceedicekccea venus pee eae 61 
Practical Engineering df Rotary Wing Asser Vil. John E. McDonald 62 
Aviation's Engineering ‘Data: BOOMs 6 asc dusies Scie Samak gatede sca eweeends 80 
For Better Design: Grumman's New Mallard Has Novel Refinements, | ........ 82 
Adetion * Shotehbook of Design Datel. ..... 2. <2... .ccccecccccccctcccceces 93 
PNR MP IN oa 5 ha 5 sno baa we wah Ske en eesanyerreneaseces 115 


Special Articles 


Design Turned the Trick. . 
Comdr. Thomas D. Davies and Lt. “Hugh L. Hanson 70 


Michael: Marsh 74 


In “Operation Turtle," 


French Plane Industry Accents Variety...............-.04. 


Editorials 
Caldi« Realteam tée (194E 6. os5.0 ccc och ntassdeadatasetecatebvesanenays 65 
Witedaniiaie: Tihany “NAGI 5 cok ccs ees Sean asagyeeeecagpeeeecnande 8 
Sa I FOG ovina Sin gba s oo decease cx ger eaubocens Fi ack pada eit aadhana 35 
ee OP er ee fee ey ee fe ashe eae haa aes daa avant 54 
Flying Equipment 
Bell. XS-1. Readied for Supersonic Trials......#.,.... plinact aeniicgesne wee 
Two New All-Jet FightersJoin Navy's Air Arm. . ns 65 
Convair Producing Ali-Metal L-13. Liaison. ............000005 nee are 66 


Aviation Electrofics 
New Instrument! System Proposed for Flight and Landing Safety. . 
p Hagan L. Jackson 86 
peo Maintenance 


Southwest..Airmotive Builds on War-Acquired Toolir . .Fred W. Zellmer 103 


Aviation's Maintenance Notebook. ...........ccc cece ccceccccccccecccee 10 
Regular Features 
What's New in Products and Practices. — 8 
-# 
Aviation fetta ee ee re et OCT ee 4 EEE Eee eres 118 
Coming Up... EE PS Oe Oe OF Dee EERE ME eT EEE Ce Tree 118 
Recent. Books : rie ares iad 5 b> BPRS HAL ARO RES aU e eee 123 
New Cénstruction Eg RE EE PU y MET eM ee eT 124 
"Wpaeeiie EGO apa > hte MAE wo nna datas . .Bo Brown 129 
i R ay f 's a 
LIBRARY. © 





- 


0007 TEAX 





More and more designers of modern air- 

craft are specifying Pliocel fuel tanks today 

to achieve maximum gas capacity with mini- 
mum weight. Developed by Goodyear Research, 
Pliocels are made of specially treated, gas-tight, 
nylon fabric and weigh only .075 pound per square 
foot. They are leakproof, having no metal seams or 
riveted joints to work open, and long outlast 
heavier metal tanks. In abrasion tests they 

have withstood amazing punishment 

without damage, and are approved 


by C.A.A., Army and Navy. The Airacobra 

winner of the Thompson ‘Trophy race, the 
“Truculent Turtle” and the “Dreamboat.” all of 
current fame, used Pliocels for weight-saving and 
increased fuel capacity. Pliocels can be built to fit 
spaces of all sizes and shapes, permitting gas stowage 
in locations heretofore impractical or impossible, 
increasing fuel load. For complete informa- 

tion write: Goodyear, Aviation Prod- 

ucts Division, Akron 16, Ohio or 

Los Angeles 54, California. 


\ GoOPAYEAR | 
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AVIATION 
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MORE AIRCRAFT LAND ON GOODYEAR 


TIPES THAN ON ANY OTHER KIND 


Pliocel—T.M. The Goodyear Tire & Pnbber Company 
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Cold Realism for 1947 


YEAR OF READJUSTMENT has _ just 
passed, and with it the benevolent provisions 
of the tax carry-back. The aviation industry 
is once more on its own. Although it is far better 
off than it was after World War I, the acid test for 
many manufacturers will come in 1947. It is time 
to be coldly realistic about the aviation business. 
In spite of soaring personal plane production 
and the overpowering demand for transport air- 
craft in 1946, the civil airplane market is still 
much smaller than the military.in terms of dollar 
value. There appears to be no immediate prospect 
of reversal of this situation. As duplicate orders 
are weeded out and as the need for training planes 
and airliners is satisfied, the preponderance of 
military business is still further emphasized. 
Some manufacturers have been slower than 
others to realize the deflated position of the indus- 
try and what it means in terms of their individual 
companies. It is their responsibility, to strive con- 
tinually for more efficient operation on the existing 
scale of activity. But no man can plan his business 
intelligently if he has one customer whose needs 
vary with changing public attitude toward the 
national security. Never before has it been so 
important that we evolve and implement a national 


air power policy—and without further delay. 

A long time ago the Air Coordinating Commit- 
tee set 3,000 military planes per year as the mini- 
mum production for preservation of the industry 
in a state of readiness for quick expansion. Even 
this low figure presupposed a year of grace before 
an enemy attacked us. In the past two wars, this 
period of grace was the beginning of defeat for our 
enemies. No aspiring dictator will again make the 
mistake of allowing us that time concession. 

In the past year, production fell far below the 
3,000 plane minimum. The industry was able te 
carry on largely because of the carry back. But 
the industry seeks no subsidy. All that it asks isa 
sufficient volume to keep going at a safe level for 
national security. 

It is the grave responsibility of the new Congress 
to consider these facts. and figures and the pro- 
posals to preserve plant facilities and pilot-line 
production. To provide these necessities in the 
face of high pressure for economy is a Herculean 
task, but it is a fundamental and immediate 
requirement for national security. In the long run 
the minimum level of military aircraft manufac- 
turing can be obtained most economically by long 
term planning under a sound air policy. 


Microscope Those Markets 


ART OF THE PRESENT PLIGHT of per- 
_sonal plane makers is their failure to know 
their markets and to plan accordingly. In the 
pressure of unprecedented demand, little if any 
thought has been given to what kind of people were 
buying their products. This is a fundamental mis- 


take in any business. 
The personal plane production peak came later 
than that of military business. When the present 
confusion clears away, we may expect a growth 
curve above the prewar level, but bearing little 
‘relation to the 1946 figures. Retrenchment prob- 
lems faced by military builders last year have now 
descended upon the personal plane makers. And 
other problems have been added, too. 
_~<First job for the long winter evenings is a 
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= 


RD 


x4 % = 
ust A 


searching study of the personal plane market, and 
its relationship to national economic conditions. 
Others include tightening up of manufacturing 
operations and revamping of distribution setups. 
For use in the latter, AVIATION’S surveys, “Here 
are Your Markets” and “Here are Your Local 
Markets” are available and will still be valuable 
even though they were published some time ago. 
Knowing your customers and learning how best to 
serve them are the first steps in any successful 


business. 
a es 
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Look to Kollsman for... 


Flight and Navigation Instrumtents—Standard and Sensi- 
tive Air Speed Indicators ¢ Mach Air Speed Indi- 
cators ¢ True Air Speed Indicators. ¢ Sensitive 
Altimeters ¢ Aviation Clocks e¢ .Compasses 
Direction Indicators e¢ Free Air Thermometers 


Vertical Speed (Climb) Indicators 


Engine Instruments—Standard and Sensitive Manifold 
Pressure Gages e Oil, Fuel and Hydraulic Pressure 
Gages ¢ Suction Gages e Synchroscopes ‘© Centrif- 
-ugal, Magnetic and Electric Tachometers e Engine 


Thermometers 


Miscellaneous Units — Accelerometers ¢ Angle of 
Attack Indicators ¢ Binoculars e¢ Cabin Pressuri- 
zation Control Equipment e Differential Pressure 
Gages ¢ Electrically Heated Pitot Tubes (Separate 
Static) - Electrically Heated and Unheated Pitot 
Static Tubes ¢ Machmeters e Miniature Control 
Motors ¢ Scout Instruments for Private Planes. 
Special Helicopter Instruments 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF ; 


SQUARE J) COMPANY 


ELMHURST, NEW YORK . GLENDALE, CALIFORNIA 
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FELT PARTS CUT TO 
YATERLZ 


SPECIFICATIONS 





Skilled operators and Booth-designed 
machinery combine to give you the 
utmost in accuracy of die-cut mechani- 
cal felt parts. Specifications are ad- 
hered to precisely. No deviations in 
size or thickness ... the last felt pare 
in any one lot is an exact duplicate of 
the first. 

Prompt deliveries are routine at 
Booth and your order, small or large, 
receives interested attention. 


APPLICATION CHART AND 
SAMPLE KIT... contains swatches 
of S.A.E. felt types, with specifi- 
cation tables. Write for it. (No 
sales follow-up.) 


THE BOOTH FELT COMPANY 
482 19th Street Brooklyn 15, N. Y. 
745 Sherman Street Chicago 5, Ill. 

2320 
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PRECISION CUT 





FELT PARTS 





What's New 


In Products and Practices 


- . » Key facts on the latest devices and equipment, tools and materials, 
product-and-practice literature. For additional data on any item, or copies 
of literature, simply fill in handy form (page 13), clip it to your letterhead 
and mail to AVIATION Reader's Service. There is no cost, no obligation. 





Aircraft Electric Wire............. 1 


Developed to reduce fire hazard and 
lighten weight of planes, new aircraft 
wire, known as “Neolay’”, announced by 
United States Rubber Co., New York 
City, is reported to be 30% lighter than 
conventional electrical wire. Insula- 
tion, said to be flameproof, consists of 
a layer of glass fiber to insure circuit 
integrity and a fire-resistant synthetic 
rubber applied by a special dipping 
process. Overall dia. is 15% smaller 
than regular aircraft wire. Tests show 
it to resist oil, chemicals, mildew, and 
fungus. 


Small Plane Battery................ 2 


Designated as Type AW-12-25, new 
small-craft battery has been developed 
by Willard Storage Battery Co., Cleve- 
land, Ohio, to have more power, lighter 
weight, higher performance, and longer 
life. It is a 12v. unit with outside dimen- 
Sions 10 x 5% x 7% in. Capacity is 
given as 25 amp.-hr. at 5-hr. rate. 
Other improvements reported by maker 
are: Cold starting performance raised, 
internal discharge reduced, improved 
protection against acid spray or spill- 
age, and weight cut to 23.5 lb. 


Motor-Generator Set ......... waste 3 


Having both motor and generator 
mounted on same shaft, new motor- 
generator set designed fer such aircraft 
ground applications as supplying power 
for radio and radar test work, or sup- 
plementing batteries for plane engines, 
has been announced by General Elec- 
tric Co., Schenectady, N. Y. Set is a 
200-amp. 3,600-rpm. unit with generator 
rated 150 amp. maximum for 1 min., 
in either 28.5 or 15v. designs. Motor is 
induction type, 3 phase, 60 cycles, and 
can be designed for any standard a.c. 


low voltage supply. Control equipment 
includes an aircraft-type voltage regu- 
lator and reverse currrent relay, a ine 
switch, load terminals, and a motor 
starter. Voltage regulator provides an 
equalizer connection for parallel opera- 
tion, and reverse current relay affords 
protection from reversal of generator 
current when two or more machines 
are operating in parallel. When oper- 
ating with batteries, it connects gener- 
ator to line at proper generator poten- 
tial and disconnects it when current is 
flowing from batteries to generator, 





preventing generator from running as a 
motor in case generator voltage be- 
comes lower than battery voltage. 
Manual across-line starter has thermal 
overload protection. 


SWORN VGING: on sikdic tees cccewswet 4 


Wm. R. Whittaker Co., Los Angeles 
announces that its new aircraft sliding 
gate shut-off valve, developed for use 
in civil and military aircraft, has been 
approved by CAA as fireproof. During 
tests, valve was subjected to flame tem- 
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peratures of 2,000 deg. F. It consists 
of two ported metal face plates be- 
tween which a metal slide operates 
against synthetic rubber rings. Valves 
are made in various types, sizes, and 
pressure ratings to meet requirements 
of aircraft installations and are suit- 
able for fuel oil, engine oil, water, air, 
or vacuum lines. Adaptable to remote 
control systems, they are being in- 
stalled on Convair 240, Douglas DC-6, 
Boeing Stratocruiser, and Lockheed 
Constellation. 


Portable Oxygen Equipment......... 5 


Available in 120 and 202 liter capaci- 
ties, portable oxygen equipment made 
by Scott Aviation Corp., Lancaster, Pa., 
has flow regulating orifice built into 





outlet fitting. Formed of a glass wool 
pad, it is non-freezing type. 
standard sizes are available for mini- 
mum flows of 2, 3, and 7 liters per 
minute flow ratings at 20,000 ft. alti- 
tude. Limited range of adjustments 
can be obtained from regulator pres- 
sure setting, but major changes must 
be made at factory. Recharging is 
handled by cascading standard com- 
mercial oxygen cylinders, and using re- 
charging fittings. Unit is designed to 
operate with standard constant-flow 
rebreathing type masks. 


Airport Snow Plow.............++- 6 


Equipped with a specially designed 
feeding rake permitting rotary to work 
in snow 2 in. to 12 ft. deep, new rotary 
snow plow, “Sno-Flyr”’, is announced 
by Wm. Bros. Boiler & Mfg. Co., Minne- 
apolis. New type gathering wings and 





safety shear pins attached to §8-ft. 
plow frame allow an overall cutting 
width of 14 ft. These wings collect 
Snow to within % in. of runway sur- 
face and force it into double rotary 
wheels. Rotary blades and feeding rake 
pulverize different types of snow and 
ice into a consistency that permits 
casting 150 ft. either side of runway. 
Rotary wheels are powered by an 
8-cylinder 275-hp. gasoline motor 
mounted on rear of 7-ton 4-wheel- 
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drive truck. As snow leaves blades, 
it passes through a newly designed 
chute and deflector that prevents 
formation of ridges behind landing 
lights. Plow, feeding rake, and wings 
are hydraulically controlled from cab. 
Gathering wings may be individually 
lifted up to a clearance of 19 in. from 
runway. This control is to permit col- 
lecting snow behind and between land- 
ing lights and allows wings to clear 
snow off these lights. Casting capacity 
of this plow is stated to be 51-tons of 
fresh snow per minute. A _ loading 
chute may be attached if desired. 


Small Range-Receiver ............. 7 


Suited to smaller types of personal 
aircraft that are not equipped with 
storage batteries, PAR-3 range receiver 
is announced by Bendix Ratio Div., 
Bendix Aviation Corp., Baltimore, Md. 
Requiring only antenna (connection is 
provided through bottom of case). it is 
operated from standard 674v. (8.5 ma.) 
“B” and 1%4v. (0.25 ma.) “A” batteries 
and can be used for airport traffic con- 
trol, student control, cross-country 





radio range avigation, and weather 


reports. Unit is a 3 11/16 in. cube 
weighing about 1% lb. A 5-ft. twisted 
cable lead is provided with battery con- 
nectors. Tuning range is 195 to 410 
ke. Circuit is a 4-tube superhetrodyne, 
using an intermediate frequency of 455 
ke. Sensitivity is said to be 8 mv. for 
a 4-to-1 signal-to-noise ratio, selec- 
tivity 25 kc. total band width for 40 db. 
attenuation, and maximum audio out- 
put 125 mw., using 67%4v. supply. 


Avigation Protractor .............. 8 


Developed to eliminate need to inde- 
pendently figure interior and exterior 
angles and to simplify work, new pro- 
tractor called “Plotractor” is announced 
by Plastics Div., Monsanto Chemical 
Co., Springfield, Mass. Device’s ability 
to compute its own angles from bear- 
ings is called a major innovation 
in basic protractor design. Made of 
plastic, instrument has an_ interior 
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DC Silicone Insulation 
Extends Life of 
Electro-magnetic Brake 





PHOTO, COURTESY DYNAMATIC CORPORATION, SUBSIDIARY OF 
EATON MANUFACTURING COMPANY 


Protects water cooled field coil in this magnetic 
field member. 


In producing electro-magnetic brakes for 
well drilling rigs, the Dynamatic Corporation, 
of Kenosha, Wisconsin, tested and adopted 
DC Silicone Insulation. Moisture infiltration 
limited the life of coils treated with organic 
varnishes. Protected by DC 996, none of 
these coils has failed. 

These brakes exert a variable and con- 
trollable retarding effect without friction or 
wearing parts. Fundamentally, they involve 
the rotation of an iron drum through a 
variable magnetic field created by station- 
ary coils inside the drum. Eddy currents 
generated in the rotating drum exert on the 
rotor a torque which varies with the amount 
of current admitted to the field coils. 


A heavy duty model absorbs up to 5,000 
horsepower, providing speeds from 800 
r.p.m. down to a rate that permits the setting 
of slips on the heaviest strings of drill pipe, 


The permanently sealed field coils are 
cooled by water circulating over the field 
casting and eddy current members. But DC 
996 excludes moisture indefinitely even at 
high operating temperatures. Insulation 
resistance remains high despite long expo- 
sure to weather when a rig is idle. And, 
when drilling is resumed, this resistance 
rises rapidly and soon reaches infinity. 


DC 996 is described in leaflet No. G 3-4. 


NOTE: See our Exhibit at the Electrical Engineer- 
ing Exposition, New York, January 27 to 31. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Chicago: Builders’ Building 
Cleveland: Terminal Tower 
Los Angeles: 634 S. Spring Street 
New York: Empire State Building 
In Canada: Fiberglas Canada, Lid., Toronto 
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CULVER MODEL “y"" 


ERCOUPE 415C 


WACO MODEL E, 


STINSON VOYAGER 150 


NORTH AMERICAN NAVION 


Cc26— 


Unshielded 
Actual Size 23%” 


~ FAIRCHILD F24R _ JOHNSON ROCKET 185 


AERONCA CHAMPION 


In the ever-increasing use of personal planes, it is 
significant that Champion, America’s favorite spark 
plug, is also the favorite spark plug of plane producer 
and private pilot alike. 


The traditional dependability of Champion Spark Plugs 
extends to all types of engines, for the simple reason 
that Champion manufactures spark plugs and spark 
plugs only. As a result, every Champion is backed by 
research, engineering and manufacturing facilities 
unequalled by any other spark plug manufacturer in 
the world. Follow the experts by demanding depend- 
able Champions for your plane. Champion Spark Plug 
Company, Toledo 1, Ohio. 


Listen to the CHAMPION ROLL CALL, Harry Wismer’s fast sportscast 
every Friday night, 9:55 EST over the ABC network 


GRUMMAN WIDGEON - 


CESSNA 140 


RC355S Actual Size 
Shielded Type 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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@ Keeping tabs on a red-hot hurricane 
best describes the activities of these G-E 
engineers. They’re checking an instru- 
ment panel in the pressurized chamber 
of a B-29, G.E.’s Flying Laboratory. 
The instruments are connected to vari- 
ous parts of a gas turbine, the TG-180, 
which has been installed in a bomb bay 
of the giant plane. In this manner, ac- 
curate records can be kept of actual 
flight performance of this G-E develop- 
ment, and adjustments made without 
danger to personnel. 

Center of this development work is 
the G-E Flight-test Division which was 
recently dedicated at Schenectady. Be- 
sides the huge hangar, there are offices 


GENERAL @ ELECTRIC 


for engineers, a workshop where parts 
are made, and space for development 
work on all types of air borne equipment. 
Here, work begun under the impetus of 
war years has not slackened on equip- 
ment useful in commercial aviation. 
Here, too, problems connected with new 
planes of all types can be studied and 
equipment flight tested. Remember, 
General Electric is working on electric 
power systems (a-c and d-c), aircraft 
instruments, gas turbines, and many 
other devices. Perhaps we have the 
answers to your electrical problems. Our 
engineers will be glad to discuss them 
with you. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


674-63C-8872 
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HARD PENCILS 


@Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. Butitis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prinfs 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 
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rotor which revolves 360 deg. and is 
calibrated same as surveyor’s transit. 
With vernier reading to 10 min., it not 
only can be used for azimuth plotting, 
but also eliminates use of parallel rules 
in avigation. 


Wheel Removal Dolly............... 9 


Incorporating a welded tubular base, 
movable on one swivel and two fixed 
casters, new hydraulic wheel removal 
dolly, for removing and installing land- 
ing gear wheels on multi-engined air- 


craft, is announced by Airquipment Co., 
Burbank, Cal. Wheel carriage fork is 
operated by a manual hydraulic jack. 
Dolly handles tires and wheels up to 65 
in. in dia. A steel chain holds wheel 
in place when moving unit. 


Aircrati Valves .... ..6i6< cseiscce 10 


Available in needle and non-rising 
stem shut-off types in sizes up to 1 in., 
new series of aircraft valves announced 
by Parker Appliance Co., Cleveland, 
Ohio, are made in both angle and off- 
set designs and have forged aluminum 
bodies. Both types are available in 
seven variations of connection arrange- 
ments. Straight-line types are pro- 
duced with female pipe threads, or 
with AND-10055 flared tube coupling 
threads for use with seamless tubing. 
Angle types are provided with female 
pipe threads, with tube threads, or 
with male pipe threads at inlet connec- 
tion and either tube or female pipe 
threads at side outlet. Angle and off- 
set types are also furnished with 
AND-10050 straight thread bosses for 
3,000-psi. hydraulic systems. Tubing 
is accommodated in a range of from 
% to 1 in. outside dia., pipe from % 
to 1 in. All valves are provided with 
integral mounting lugs for securing 
valves to panels or brackets. 


Landing Gear Cylinder ............ 11 


Featuring new kind of snubbing 
action, hydraulic landing gear actu- 
ating cylinder made by Air Associates, 
Teterboro, N. J., and developed for use 
with 3,000 psi. hydraulic systems, is 





designed to bring landing gear down 
at usual speed at start, then slow action 
at last moment, cushioning gear so it 
locks into position without shock and 
resultant deflection. Developed for use 
with retractable landing gear, these 
readily adaptable cylinders are avail- 
able in five sizes. 


Aircraft Radio Receiver.........-. 12 


Featuring long range reception of 
broadcast band, as well as radio range 
stations, and airport control towers, 
new aircraft radio receiver, Ranger 
Model 120, designed for both speaker 
and headphone operation, made by: 
Electronic Specialty Co., Los Angeles, 
has frequency coverage from 195 to 
410 and 540 to 1550 ke. Unit is six 
tube superheterodyne, using an inter- 
mediate frequency of 150 ke. Its average 
sensitivity is said to be 2 microyolts for 
lw. output; average selectivity to be 2 









times down at 4 ke., and signal-to- 
noise ratio to be 20-to-1 at 10 micro- 
volts. Circuit incorporates limited 
automatic volume control and a range 


filter. Weight is 3 lb. 11 oz. Dimen- 
sions are: 5 x 4% x 6% in. 
Concentricity Checker ............ 13 


Designed to automatically determine 
proper center-line heights required for 
any combination of diameters involved 
in a work piece—by turning a compen- 
sated screw which raises vertically ad- 
justable V block—new concentricity 
checker, “V-Liner”, is made by Swan- 
son Tool & Machine Products, Inc., 
Erie, Pa. Instrument consists of two 
V blocks mounted on solid members 
which are held in correct alignment 





by cylindrical rods. These hardened 
and ground aligning rods are pressed 
into first V block member and permit 
second V block member, with elevating 
V block, to move as desired. Both 
blocks have replaceable hardened and 
ground tool steel wear edges. Hard- 
ened adjusting screw and bronze nut, 
raising or lowering movable V on guide 
pins, is calibrated and compensated 
for sine of V. Pieces are checked by 


AVIATION, January, 1947 



























































i 
5 
ky 
ee 
ag 
Ba 
} 











thames 


ea 5 














setting adjusting screw in accordance 
with graduations indicated thereon to 
correspond to diametrical difference 
between any diameter involved. It 
will check concentricity of internal 
and external diameters, and determine 
concentricity of shafts of varying bores, 
counterbores, and outside diameters. 
It may also be used for positioning 
parts on light milling, drilling, and 
surface grinding operations. 


Portable Welder ................. 14 


Incorporating a welding generator 
in a Jeep, new portable welding unit is 
announced by Welding Engineering 
Co., Milwaukee. Unit consists of a 
200-amp. welding generator connected 
by V-belts to a power take-off inside 
car. It has a 15-250 range and is 
equipped with 100 ft. cables. 


Remote Conirol Servo Mechanism. ..15 


Consisting of torque unit, amplifier 
unit, and control unit (as pictured, left 
to right), new servo mechanism for re- 
mote control or indication made by G. 
C. Wilson & Co., Chatham, N. J., oper- 
ates from 115v. 60-cycle power, which 





is supplied by amplifier. 
shaft on torque unit 
by amplifier to correspond to con- 


Position of 
is controlled 


trol unit. System is said to be sensi- 


tive to 1% change in control unit which 
requires about 1 oz.-in. of torque for 
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operation. Torque unit develops a 
maximum of 50 lb.-ft. of torque. : Am- 
plifier consists of three radio type 
vacuum tubes and associated equip- 
ment. Safety feature provided on con- 
tral unit is a signal light which indi- 
cates correct operation of system. 


Portable Lighting Units............ 16 


Built around a 5,000w. Westinghouse 
self-excited, self-regulated a.c. genera- 
tor driven by a 15-hp. 4-cylinder air- 
cooled engine, four new “Da-V-Lite” 
portable lighting and pdwer units have 
been announced by Davey Compressor 





Co., Kent, Ohio. Suitable for use on 
airfields, standard models are: Flood- 
light, searchlight, combination, and 
beacon. All are available in skid and 
2-wheel trailer mountings. Floodlight 
models are equipped with four heavy 
duty 16-in. lights each providing 185,- 
000 cp. Each light is individually oper- 
ated from control panel and can be 
raised 8 ft. 6 in. Searchlight models 
are equipped with two 18-in. search- 
(Turn to page 127) 
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= 
Precision 

for Aviation 
Service 


South Bend Lathes make factory- 
precision available for service 
work on everything from instru- 
ments to engines. Fast, versatile 
and easy to operate, they cut 
machining costs and improve the 
quality and volume of service 
work. They are indispensable in 
any service shop. Write for cata- 
log 100-F, which describes South 
Bend 9”, 10”, 13”, 1442”, and 16” 
Lathes—also time-saving tools 
and attachments. 






SOUTH BEND LATHE WORKS 
Lathe Builders Since 1906 
503 E. Madison St., South Bend 22, ind. 


SOUTH BEND 





PRECISION LATHES 
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World's Premier Ricdinne Fal 





FLIGHTEX FABRICS, INC. « 93 Worth Street, New York 13, N. Y. 


Leading Manufacturers of Fabric and Tapes For the Aircraft Industry 
Export Representative—Aviquipo, Inc. 25 Beaver St., N. Y. Cable Address—''Aviquipo" 
RESALE DISTRIBUTORS 

AERONAUTICAL TRADING CO,, Jamaica, N. Y. @ AIR TRANSPORT EQUIPMENT, INC., Mineola, N. Y. @ AVIATION 
SUPPLY, Salt Lake City, Utah @ AVIATION SUPPLY CORP., Hapeville, Ga., Orlando, Fla., Coral Gables, Fla., Charlotte, 
N C., ‘Nashville, Tenn. @ BOB TRADER-AERO SUPPLY. Pittsburgh, Pa. @ BUFFALO AERONAUTICAL CORP., Buffalo, 
N. Y. @ GENERAL AIRCRAFT SUPPLY CORP., Detroit, Mich. @ GENERAL AIRMOTIVE CORP., Cleveland, O. @ HOOVEN 
CO., Washington, D. C. @ INTER CITY AVIATION, INC., East Boston, Mass. @ KARL ORT, York, Pa. @ LEAVENS BROS. 
AIR SERVICE LTb., Toronto, Can. @ MARSH & FRANKLIN, Phoenix, ‘Ariz. @ W. B. MATTHEWS CO., Aircraft Div., San 
Antonio, Tex. @ MUNCIE AVIATION CORP., Muncie, Ind. @ PACIFIC AIRMOTIVE, Burbank, Cal., Oakland, Cal., San 
Diego . Cal., Fresno, Cal., Kansas City, Mo. "Seattle, ‘Wash., Anchorage, Alaska @ PIEDMONT. AVIATION, INC., Winston- 
em, N. C. @ SNYDER AIRCRAFT CORP., ‘Chicago, Ut., Columbus, Ohio, Denver, Colo., Omaha, Neb. ‘@ SOUTHWEST 
RMOTIVE co., Dallas, Tex. @ SUPPLY DIVISION, Inc. Robertson, Mo., Memphis, Tenn. @ THE AIRCRAFT STEEL & 
PPLY CO., Wichita, Kan., Kansas City, Mo. @ VAN DUSEN AIRCRAFT SUPPLIES, Minneapolis, Minn. 
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” AIR, OIL—GREASE COUPLING ew England Staten 


ACH DAY a new use is found for Hansen 
couplings, proving their adaptability, versa- 
tility and right design. Hansen couplings have 
made their mark in many fields and their long list 
of accomplishments is growing longer each day, 


There is a specific Hansen coupling made for 
air, oil, grease, oxygen, and acetylene, and they 
come in a wide range of standard sizes. 


Hansen couplings are simple and easy to operate 
— merely push plug into socket, coupling is 
connected and locked —slide sleeve back with 
thumb, coupling is unlocked and disconnected. 
Hansen couplings are rugged, with all moving 
parts fully protected, consequently they will stand 
up under rough usage. Complete swivel action 
prevents kinking of hose. They can be readily 
incorporated in new or existing equipment. 


Our representatives will be glad to discuss with 
your engineers the possibilities and many 
advantages of Hansen couplings. Send for 
illustrated catalog. 


A. D.GEIGER, Belmont, Mass. 


Eastern, Southern States: 

B-R ENGRG. CO., Baltimore, Md. 
Northern Ohio: 

F. & W. URSEM CO., 
Cleveland, O. 

Southern Ohio, West Va., Ky.: 
STEINHAGEN AIRLINE 


| T PRODUCTS, Dayton, O. 
2 NORRIS ENGRG. CO., 


36 EAST 27th STREET 


Chicago, Ill. 


CLEVELAND 14, OHIO 


REPRESENTATIVES 


Indiana, Wisconsi 


n? : 
NEFF ENGRG. CO., Ft. Wayne, Ind. & 


Central Western States: 
JOHN HENRY FOSTER co., 
St. Louis, Mo., Minneapolis, Minn, 
Western, Southwestern States: 
BURKLYN CO., 

Los Angeles, Calif. 

Northern Calif.. Nevada: 

H. E. LINNEY CO., “ 
Oakland, Calif. . 
Michigan: 

WM. H. NASH CO., 

Detroit, Mich, 





AIRCRAFT FIRE 
PRESENTS DETECTION EQUIPMENT 


The ultimate in simplicity of design . . . of in- The Fenwal unit is a rugged, positive-action heat 
stallation . . . of operation . . . of maintenance detecting instrument which will withstand the 
— the new Fenwal Unit Fire Detector System gives vibration and shock present in aircraft installations. 
constant and positive protection. Completely enclosed and hermetically sealed, the 

This unique system provides instant alarm should _ electrical assembly is protected at all times against 
fire occur anywhere in the aircraft. An alarm cir- moisture, contamination and tampering. Extensive 
cuit is provided for each section of the aircraft tests prove that this unit will stand up under severe 
protected by the extinguisher system. An alarm conditions of vibration, overheat and humidity . . . 
light on the instrument panel flashes immediate giving positive protection to modern aircraft. 
warning and indicates the zone of fire. 


THE FENWAL UNIT FIRE DETECTOR CIRCUIT is normally open. There is no current drain unless the alarm 
circuit is closed by the action of a detector. Action of one detector will activate the alarm circuit — thus 
no averaging effect is involved, spot fires being detected instantly. Units may be located at optimum 
detection points in the aircraft. In the event of a break in the loop circuit during flight, the circuit still 
provides a path to each detector and effectiveness of the warning system is not reduced. Individual circuits 
may be tested instantly at the aircraft instrument panel. 

The new Fenwal Unit Fire Detector System meets the demand for equipment that will give positive 
protection under the increasingly heavy demands of speed and distance encountered by commercial and 
military aircraft. Such dependable performance — inherent in the simplicity and ruggedness of the Fenwal 
Unit ince Detector System — is essential to the success of the aircraft industry . . . to the future of avi- 
ation itself. _. ss 


FENWAL UNIT GROUNDED BY BOLTING 
FIRE DETECTOR TO STRUCTURE 











ALARM LIGHT ALARM TEST PUSH Be ee : ; FENWAL UNIT FIRE DETECTOR 
(BELLS, ETC.) “~& BUTTON(S.P.0.F-) : = 


FENWAL UNIT FIRE DETECTOR CIRCUIT PATENT PENDING 
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Copyright 1946 Fenwal Write for detailed information. 


FENWAL INCORPORATED 
ASHLAND, MASSACHUSETTS 
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THE 1947 
PIPER CUB SUPER CRUISER 
FOR 3 PEOPLE 














PIPER 


brings you a 


TWO-WAY RADIO 


a and an 


ELECTRIC STARTER 


as standard equipment 


TWO-WAY, TWO-BAND RADIO. Combines 
transmitter and receiver. Both airways and regular 
broadcast reception. Instrument panel controls. 





“— has everything!"’. . . that describes the three- 
passenger Piper Cub Super Cruiser. Although it is 
moderately priced, the Super Cruiser includes a two- 
way, two-band radio and an electric starter as standard 
equipment! Now you can fly cross-country by radio 
‘beam, talk with airport control towers, enjoy favorite 
programs in flight. The electric starter eliminates hand- 
cranking the propeller. You simply press a button on 
the instrument panel. It’s safer . . . more convenient! 
A full hundred-horsepower engine, quieted by a 
muffler, gives the Super Cruiser a top speed of 115 
miles per hour. And you can travel more than 600 
miles at a hop, thanks to the 38-gallon gas capacity! 
All this in a shree-passenger plane—for the price ot 
many two-passenger ships. 

Have your Piper Cub Dealer give you a free flight 
demonstration now. See him, too, for the full-color 
Piper Cub literature and the popular books . . . How to 
Fly a Piper Cub and What Your Town Needs for the Coming 
Air Age. Remember—only Piper makes the Cub, that 
good, safe plane. Piper Aircraft Corporation, Lock 
Haven, Pennsylvania, U.S.A. ... In Canada: Cub 
Aircraft Ltd., Hamilton, Ontario. 









ELECTRIC STARTER. Just press the convenient 
button on the instrument panel to start the Super 
Cruiser. It’s as safe and easy as starting your car! 





Copyright 1946 Piper Aircraft Corporation 


LOOK TO THE LEADER FOR GOOD SAFE PLANES 
YOU CAN AFFORD TO BUY AND FLY 
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It weighs only 21'/2 lbs., measures only 2219/16" x 10 


ESIGNED to meet the heating requirements 

-of the latest type passenger and cargo 
planes, this new Janitrol ‘““Whirling Flame” Air- 
craft Heater is lightweight, compact, and gives 
you higher heat output for its weight and size 
than any combustion type heater. At 20,000 feet, 
it has a rating of 200,000 Btu per hour. 

Fast, positive lighting and heating on the 
ground or in flight is assured by the famous 
Janitrol dual ignition system. Because of 
Janitrol’s design for easy servicing, spark plugs 
can be checked and changed without pulling 
any ductwork. 

This Janitrol model can be equipped for use 
in pressurized cabin installations, as well as for 
wing and empennage anti-icing. Ventilating air 
pressure drop is extremely low. Under condi- 
tions of 3,420 pounds of ventilating air per hour, 
250° temperature rise at 20,000 fet. altitude 
N.A.C.A., pressure drop is only 6.5 inches. 

For full information on this new Janitrol devel- 
opment, or any other Janitrol Whirling Flame 
Aircraft Heaters, write Aircraft Heater Division, 
Surface Combustion Corporation, Toledo 1, O. 




















Whatever Your Aircraft Heating Need 
There’s a Janitrol tp Meet it! | 
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AIRCRAFT HEATER DIVISION » SURFACE COMBUSTION CORPORATION + TOLEDO 1, OHIO 
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Beveled 
Y Bowed 


Takes up end- 
play rigidly or 


Inverted 


Provides uni- 
form shoulder 
for curved 


abutting sur- resiliently, ac- 
faces, for bear- commodates 
ings with large accumulated - 


corner radii. tolerances. 
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Precision fastening for any need: — 














‘Type Retaining Rings 











Economical 
where thrust is 
moderate — 
holds fast, yet 
shaft requires 
no machining. 














Crescent * 


Snaps on radi- 
ally where 
axial assembly 
is impossible, ; 
No special 
tools needed, Lae, 


2-piece ring 
takes heavy 
thrusts, gives 
positive lock, 
secure against 
high RPMs. 
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E-Riing 


Variant of Cres- 
cent for small 
shafts; provides 
large, strong 
shoulder. Easily 
removed. 











@ There’s a Waldes Truarc precision-engineered 
ring to answer every need. Truarc Retaining Rings give a 
never-failing grip because of their mathematically precise 
construction. No matter how demanding your specifica- 


WALDES 





woe 


TRADE MARK U.S. PAT. RE. 18.144 AND OTHER PAT. PEND. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


#U.S. PAT, 2.382.948 
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tions, it’s a simple matter to refine your present designs to 
save material, machining and assembly costs.WaldesTruarc 
engineers will help you, will give your particular problem 
individual attention without obligation. 


I Waldes Kohinoor, Inc., 47-10 Austel Place 
Long Island City 1, N. Y., Dept. 15-J 


Please send Catalog No. 4 on Truarc Retaining Rings to: 


Name 





Title 


“np! FREE PUBLIC LIBRARY 
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A 
Address. 
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If we shout about the award 
recently won by Solar’s exclu- 
sive Sol-A-Die process, it’s only 
to announce Sol-A-Die’s money- 
saving advantages to additional users of fabricated 
stainless steel. 


At the 1946 National Metals Congress the in- 
dustrial publication, “Materials & Methods,” made 
one of five Honorable Mention awards to Solar 
Aircraft Company for development of the Sol-A-Die 
process...“for the greatest achievement in applying 
war-born knowledge of materials and their process- 
ing to the manufacture of peacetime products.” 





STAINLESS PRODUCTS 


*SOLAR DIVISIONS AND SUBSIDIARIES .. 


but you eat it 


A 


AB 










eee 





The patented Sol-A-Die process is a method of 
producing stage die patterns in less than half the 
usual time...the successful result of attempts to 
overcome the difficulties of drawing 18-8 stainless 
steel into intricate shapes for aircraft manifolds. 

Today Sol-A-Die is saving time and money in 
stainless fabrication for many industries*...is 
making Solar the leader in stainless fabrication. 

Write now for your complimentary copy of 
Solar’s folder: “The Sol-A-Die Process.” Includes 
details of 8 important advantages attained in the 
forming of sheet metal. Address Solar Aircraft Co., 
2206 Pacific Highway, San Diego 12, California. 


h 


. Aircraft Manifold Division * Dairy Equipment Division 


Fonda Film Processing Equipment Division ¢ Stainless Castings Division «© Hubbard Casket Company 





SOLAR AIRCRAFT COMPANY e SAN DIEGO 12, CALIFORNIA e DES MOINES 5, IOWA e@ 60 EAST 42ND ST., NEW YORK 17, N.Y. 
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For Service You Can Count on-—IT’S UNIFORMS OF 


| REEVES ARMY TWILL 


BN citscer ee oe 











Unirorms AND WorK CLOTHES stay better looking 
longer when they’re made of Reeves Army Twill. Its high 
tensile strength assures rugged wearability. Vat dyed col- 
ors are fast to sun, water and perspiration and being San- 
forized* it retains its smart tailoring even after repeated 
washings. Remember—over 90 million yards of this same 
cotton fabric helped equip America’s fighting forces— 
exceeding Government specifications under the tough- 
est combat conditions. 


THE REEVES FABRIC GROUP" INCLUDES : 


Reeves Army Twill * Glengarrie Poplin 
Reeveking Gabardine * Byrd Cloth 
Marine Herringbone * Mountain Cloth 
Warrior Twill * Pima King Broadcloth 


REEVES BROTHERS, Inc. 


54 WORTH STREET, NEW YORK 13, N. Y. 
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Look For This Label 
In Your Uniforms 
and Work Clothes! 


4 


“FROM COTTON TO CUTTER” 


*Residual shrinkage less than 1%. 


MADE OF FINE COTTONS 


REPRESENTATIVES IN Atlanta * Boston * Chicago * Dallas * Los Angeles * Philadelphia * St. Louis * Montreal * Toronto 
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e@ “Impossible” is a word that is not recognized by engineers. To dam a mighty 
river, tunnel under it or suspend a bridge across it—things such as these that once 
seemed pure imagination were made possible ; instruments devised to refine 
and extend human faculties, to translate the precision of engineering thought 
into action. 7 
Keuffel & Esser Co. is proud to have played so large a part in making such in- a 
struments widely available. In this way K & E equipment and materials have been a 
partners of the engineer and draftsman for 78 years in shaping the modern 
world. So universally is this equipment used, it is self-evident that K & E have 
played a part in the completion of nearly every engineering project of any 
sina Could you wish any surer guidance than this in the selection of your 
own “partners in creating’? 
Not only for construction and building, but for setting up precision aie 
tools and long production lines, in the fabrication of large ships and aircraft, 
experienced engineers know that they can 
8 Ea rely utterly on K & E transits and levels. 
eo rin é* rs i n cred Tl Nn Coated lenses for increased light transmis- 
p o sion, precision-ground adjusting screws, 
chromium-coated inner center and draw 
tubes, completely enclosed leveling screws, improved achromatic telescopes—all 
these typify the advanced design of these instruments. 


sca ahaa 


_ 


«largest 
telephone system 


e+ the world’s 
_ busiest tunnels 





Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes, 


~ KEUFFEL & ESSER co. 
ee cee vv BST. 1897... ‘ 
NEW YORK « - HOBOKEN, NJ. e 
“ | CHICAGO * ST. LOUIS *: DETROIT * SAN FRANCISCO 
LOS ANGELES MONTREAL 


Mie pis ea ie eta See stand esti tl eR eat 
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DATA 


Frequency Range — 2 to 20 Mc or 250 to 750Kc. 


Power Output — Nominal rating, 3 Kw (2 to 
20 Mc). Nominal rating, 2.5 Kw (250 to 750 Ke), 


Types of Emission — Telephone and Telegraph. 


Frequency Control — Low temperature-coefficient 
crystals for all operating frequencies. 

Frequency Response — 300 to 4000 cycles, plus or 
minus 3 db. 

Distortion — Less than 10% at 95% modulation. 


Remote Control — Transmitter on-off, channel se- 
lection, push-to-talk, and keying may be performed 
by remote control. 

















Federal’s Multi-Unit Equipment 
Offers Many New Advantages 





PAN AMERICAN WORLD AIRWAYS—another famous user of Federal’s 
ground-station radio transmitters—picks the FTR-3 for dependable 
flight contact with its huge modern ‘‘Clippers’’. 





An FTR-3 multi-unit transmitter offers unique features for greater 
flexibility, simplified maintenance, easy accessibility and added 
safety. The complete transmitter consists of three basic sections— 
the RF unit, modulator unit and power supply unit. These separate 
units may be selected and combined in a single transmitter, to 
provide the operating characteristics needed for any job. 


Each unit is mounted on rollers and can easily be drawn out for 
inspection or adjustment. Access to the back of the transmitter 
is therefore unnecessary, greatly reducing space requirements, 
Complete electrical and mechanical interlocks, as well as overload 
and overtemperature relays, give extra protection to both the 
equipment and the operating personnel. For complete information 
write today for Bulletin D305. 7 ’ 


Federal lelephone and Radio ( orporation 


fn Canada :—Federal Electric Manufacturing Company, Ltd., Montreal. 
Export Distributors:—international Standard Electric Corp. 67 Brood St., N.Y.C. 
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than sound: tomorrow’s plane 


Just as SSX&SF met the exacting demands of war-time pressure, so 
SSF research and precision production are meeting the even 
more exacting demands of the new speeds being developed in 
Aviation today. On turbo-jet engines that multiply the miles per 
minute previously reached, S{SF Ball and Roller Bearings have 
proved their ability to face high temperatures at extremely high 
speeds over a long period of time. The same thing is true of 
SSF Bearings on reciprocating power units. Aviation’s pioneer- 
ing achievements and SiS go together... always. 6191 


SSF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


BALL & ROLLER BEARINGS 
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Now rubber makes if hot for ice 





IRPLANE propellers were asking 
for trouble as they whirled 
through the air in certain weather 
conditions. Their leading edges, bit- 
ing into supercooled moisture drop- 
lets, quickly gathered ice—thrust was 
not maintained, and full engine power 
wasn’t available. Now B. F. Goodrich 
has developed a heated rubber shoe 
that concentrates warmth where pro- 
tection is needed. 

This rubber is made in a thin, 
tough “skin” which fits tightly over 
almost any regular or irregular shape. 
Current from a lightweight generator 
produces heat in the “‘skin.”” Resist- 
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ances are carefully planned so the 
heat can be closely controlled. Just 
the right amount of heat reaches just 
the right places. 


Instrument masts, engine cowls, 
spinner domes and other exterior 
applications receive enough heat 
to keep ice from forming. On hy- 
draulic lines, water tanks and other 
special interior parts, heated rubber 
‘‘jackets’’ can be utilized to prevent 


B.F.Goodrich 















freezing and maintain flexibility. 


Besides the cold weather advan- 
tages, these B. F. Goodrich rubber 
““skins’’ on exterior accessories offer 
excellentabrasion-resistance...sturdy 
protection against sand, pebbles, cin- 
ders, and the eroding effects of rain— 
especially important to propellers. 
Perhaps heated rubber can help you. 
For facts, write to The B. F. Goodrich 
Co., Aeronautical Division, Akron, Ohio. 
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thermocouple fire detection meets ideal requirements 


ITEM VIII-A-1 OF REPORT NO. 2 of Aircraft Industries Association ARC Subcommittee on Aircraft 
Fire Detection, Airworthiness Project No. 7, dated May 27, 1946, lists requirements for the ideal 
fire detector. See how the performance of the Edison system compares with these ideal requirements. 


The IDEAL Detector (From ARC Report) 


“a. Should be ruggedly constructed so as to resist 


exposure to gasoline, oil, dirt, water, vibration, fa- 
tigue, salt air, and handling. 


**%. Detector circuit should require no current until 


the actual alarm has signalled, unless a supervisory 
system is used. 


““e. It should fail safe, i.e., in case of circuit failure 


it becomes inoperative rather than give a false alarm. 


““d. A test button should be provided to check the 


entire system. 


“‘e. There should be no moving parts in the circuit. 


“"€, The detector should be able to withstand more 


than one fire without having to be replaced or 
calibrated. 


“‘g. The detector should indicate when the fire is 


extinguished.” 


Instrument Division, Thomas A. Edison, Incorporated 

3 Lakeside Avenue, West Orange, New Jersey 
GENTLEMEN: 

Please send me your publication on the Edison Aircraft 
Fire Detection System. 
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The EDISON Detector 


a. It is RUGGED and AMAZINGLY SIMPLE... just a 
piece of wire that is mounted in each potential fire 
zone... that’s all there is to a thermocouple. 


b. Thermocouple detectors require no battery cur- 
rent. They generate their own current, and they 
send a “FIRE” signal only when there is a fire. 


¢. Should a thermocouple circuit fail, it could send 
no signal... couldn’t give a false alarm. 

d. The push of a button checks the entire Edison 
system. 


e. There are no moving parts of the system in the 
fire zones. The only moving parts are the relay con- 
tacts located in the signal system. 


f. Thermocouple detector will withstand many 
fires without need for replacement or calibration. 
g. A thermocouple detector signals “FIRE OUT” 
and is again ready to signal “FIRE” after conditions 
return to normal, 


Mail the coupon for descriptive bulletin 


Instrument Division, Thomas A. Edison, Incorporated 
3 Lakeside Ave., West Orange, N. J. 





AVIATION, January, 1947 





epereepey 


RET ESS oe 


faassen 
AS 


SeeKgRRE t 
pee Tras 


ra 
iets 





RSPR ST tt TR SIS ATF 
ae 


Ne ean A 





oer, 


gS 
Be 
ea 
Bd 
Part 
ha 
noe 
at 
< 
Sp 











+ we ee 
















“This 
BERRYLOID 


Manual is Our 


Guide to Better 





Aircraft Finishing” 
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: al, SPECIFICATIONS 
; my, >| 
Aircraft Finishing FE 
3 
YZ “ : 
Leading aircraft manufac- |. sii ; 
turers and refinishing shop ; 
operators for more than 30 BASEL EROTuERS 
_ years have looked to Berry || more economical methods of applica- 
Brothers for the most tion. We invite you to make use of this 


Write for your copy today! 


attractive, durable, de- highly specialized technical service. 


pendable aircraft finishes. Likewise, for the 


: If you do not have a copy of our Manual, 
most advanced and practical counsel on fin- 


‘shi containing product descriptions and applica- 
oe tion information, ask any Air Associates branch 





Berry Brothers is fully aware of this re- or write us. 
sponsibility and is constantly developing new 


and finer materials and newer, more efficient, BERRY BROTH HERS 


namels:Lacg 
Demoir at Ua Varnishes:E Walkerville, Ont, 


BOSTON : JERSEY CITY « CINCINNATI - CHICAGO « ST. LOUIS 
INGLEWOOD, CALIF. - MONTREAL - WINNIPEG - TORONTO 
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Weston Zo.tocmenct 


WESTON ELECTRICAL INSTRUMENT CORP., 616 Frelinghuysen Avenue, Newark, N. J. 


ALBANY © ATLANTA © BOSTON © BUFFALO © CHARLOTTE © CHICAGO © CINCINNATI © CLEVELAND © DALLAS © DENVER © DETROIT » JACKSONVILLE © KNOXVILLE » LOS ANGELES ¢ MERIDEN © MINNEAPOLIS © NEWARK 
NEW ORLEANS © NEWYORK © PHIJADELPHIA © PHOENIX © PITTSBURGH © ROCHESTER © SAN FRANCISCO © SEATTLE © ST. LOUIS © SYRACUSE © IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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Do you have this tok of Odile 


on Aircraft Tubing ? 





48 pages of 
quick answers 


Designers and builders of all types of aircraft will find in this handy book to your 


a guide not only to the proper selection of aircraft tubing but pertinent 
data essential to its economical application. uestions 
Tells what you want to know about aircraft tubing q 


%& Contains digest of Government specifications covering chemical composition, 
physical properties and permissible dimensional variations, ete. 


— Send for your copy! 








% Lists the various grades of steel available—their characteristics and suggested 
application. 


I NATIONAL TUBE COMPANY 

% Tabulates weights, area, and mechanical properties of SHELBY Aircraft Tubing Pe Bide’ Pretburgh Pa 
—round, square, oval, rectangular and streamline. endian sia 

Includes tables of area factors and weight factors—shows how to calculate sec- p Nov ie, Steuny Avverait Tubing. aia 


tional area of steel tubes of any diameter and for any wall thickness . . . how to 


determine weight per foot length of tubes of any diameter and for any wall thick- 
ness, to the nearest one-thousandths of an inch. oo PUBLIC: ti 


. j BRA, 
Complete with tables showing approximate hardness and tensile strength rela- yoo pees bak KANSAS 


tionship of carbon and low alloy steels, and conversion tables. fais 


Illustrates tubular aircraft specialties—landing gear struts, tapered wing spars, 
tapered longerons, etc. J Address 


Fill in the coupon and a copy of this book will reach you promptly. = ee ee iit 


es cesiihsece cise snaieeeanmieenaien: aaa 


NATIONAL TUBE COMPANY 


PITTSBURGHRH,. -PA:. 
Tubing Specialties Division 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


AVIATION, January, 1947 























Extra powerful leverage . . . precision-built, 
reversible ratcheting mechanism . . . year-after-year 
dependability . . . these are the features you find 


in a Snap-on 





TweCHO NN; fF BETER wate —- 





Heavy Duty Ratchet. It’s husky enough to break 
loose the tightest of those large nuts and bolts... 
its efficient, smooth-working action helps cut 


“down time” to a minimum. 


When your “Snap-on man” calls with his com- 
plete line of quality tools for aviation maintenance, 
ask to see this ratchet and other Snap-on heavy 
duty tools. Available through a nationwide, direct- 
to-user tool service. Write for the new complete 
catalog of 4,000 Snap-on tools. 


SNAP-ON TOOLS CORPORATION e 8020-A 28th Avenue, Kenosha, Wisconsin 
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~@ In 1917, when the airplane was receiving 


its baptism of fire as a weapon of war and 
aerial transportation of men and merchandise 
was most primitive, BG began the manufac- 
ture of aviation spark plugs. 


Today, B@ RB19R ceramic -insulated avia- 
tion plugs spark the ships on air lines pro- 
viding passenger and freight service on every 


‘ continent and across all the seas of the globe. 


Efficiency, economy, long service life, depend- 
ability, and quality are the reasons why BG 
spark plugs have attained this position. And 









Yece SERVING 





back of all are the unceasing research and 
development at B@ which have kept pace 
with every advance in aviation. 


BG spark plugs are also firing jet propulsion 
engines and aviation gas turbines, both in 
actual flight installations and in experimental 
projects. , 


As we make note of our thirtieth year in 
aviation, we wish to express our deep appreci- 
ation to those in the industry with whom we 
have pioneered and whom we have been 
privileged to serve. 





Gleam in the Eye of a Navy Cadet 


From the moment a Navy flying cadet arrives at his flying field barracks, 
his eyes and his heart are on “the line.” 

For there resis his first love, the plane in which he will learn many 
of the precise and efficient practices of Naval Aviation. 

A new plane for “‘the line” at Naval training stations has flown its 
first tests—a primary trainer that looks and “‘feels” like the shipboard 
fighters some of the cadets will eventually fly. 

Sleek, clean-lined, powerful, and with new safety features, this latest 
product of Fairchild design and engineering development is the XNQ-1. 
It embodies flight and safety characteristics never before attained in a 
plane of this type—characteristics that a farsighted Navy specified for 
the ideal training airplane. 

Careful research and engineering skill mark the XNQ-1, as they mark 
all Fairchild products, with “the touch of tomorrow.” These engineer- 
ing skills won for Fairchild the XNQ-1 contract in a competition among 
the nation’s topflight designers—a competition sponsored by the Navy’s 
Bureau of Aeronautics. 











XNQ-1 Navy Specifications 


Tandem, 2-place, low-wing, all- 
metal monoplane. 


Flaps, retractable landing gear. 
Controllable pitch propeller. 


One-piece “bubble” canopy af- 
fording all-around vision. 


New, Navy-developed safety 
cockpit. 


Power plant— 320 h.p., 9-cyl- 
inder Lycoming in a Fairchild- 
designed “power package.” 


Speed—170 m.p.h. 
Rate of Climb—1,000 ft. per min. 


Stability and control of carrier- 
based aircraft. 








a Fairchild Hircratt 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 
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Look for dependable performance from these piston 
rings, even in service of the most severe sort. 


They’ll give you substantially more hours of operation 
along with commensurate savings in maintenance and fe- 
placement costs because of their high elastic properties 
and improved resistance to wear. Moreover, they main- 
tain dimensional stability at operating temperatures and 
thus assure advantages of proper cylinder seal in heavy 
duty engine operation. 


These vastly improved service properties stem from the 
development of two piston ring irons, alloyed with 
nickel, chromium and molybdenum. 


TYPICAL PROPERTIES 


Standard Gray 
Iron for F-37 F-95 
Piston Rings 


Tensile Strength, p.s.i........ 41,200 72,400 108,800 
Rockwell Hardness Ted tt:)) ele] (@) 33(C) 
Brinell Hardness* 248 _ 262 311 
17,-18. x 108 22. x 108 
117,000 190,000 
10/15 


Elastic Modulus, p.s.i........ F119 106 

Modulus of Rupture, p.s.i..... fi 

Izod Impact** (ipch-pounds). . g a 

* By conversion. 

** Comparative values obtained from breaking 
pound Izod test machine. 


14" x 26" x 3.0” bars in an inch- 


THE INTERNATIONAL NICKEL 
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The Wright “Cyclone,” shown above, is one of many leading 
types fitted with F-37 Nickel alloy iron piston rings. 


Designated as F-37 and F-95, these modern ring mate- 
rials of heat-treated gray iron were developed by the 
American Hammered Piston Ring Division of Koppers 
Company. Inc. 


Nickel may be the answer to problems that confront 
you. When you need material for tough jobs . . . think of 


jichel 


Over the years, International Nickel has accumulated a fund of useful 
information on the fabrication, treatment and performance of alloys con- 
taining Nickel. This information and data is yours for the asking. Write 
for “List A”? of available publications. s 


COMPANY, INC. 






EMBLEM OF SERVICE 





TRADE MARE 





67 WALL STREET 
NEW YORK 5, N.Y. 
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There can be little argument that the elimination of 
carbpretor -icing due to refrigerating effects of fuel 
yaporization is the biggest single contribution to 
light plane safety in years.:Manufacturers and pilots 
‘alike have welcomed the néw Stromberg* PS Series 
Injection Carburetor that does away with this hazard. 


Thigsnew PS.Series Injection Carburetor is also 
free. ftem ‘gravity ¢ffects in-dives, climbs and banks. 
we Ta epee are ae 


mE 


ons 











Temperature and altitude effects are automatically 
compensated for and consistent performance makes 
possible the accurate prediction of fuel consumption. 


Investigate this new standard in carburetors—the new 
PS Series Injection Carburetor for original factory 
equipment’for light planes. Descriptive folder will be 
sent manufacturers on request. Bendix Products Divi- 


sion, Bendix Aviation Corporation, South Bend 20, Ind. 


*REG. U.S. PAT. OFF. 





Still the biggest n ews 


om mh 


in the light plane field! 
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_Bendix* creative éngineering helps American aviation lead the world 


134 


AVIATION CORPORATION 


AVIATION, January, 1947 





A = mt ok ois es 


‘2 = 











THE AVIATION 














»» Production Report—Despite reconversion difficulties 
early in 1946 and chronic materials shortages since, the 
aircraft industry seems to have justified earlier predictions 
as to its expected 1946 output—in numbers if not in value. 

By the end of October, latest month for which Census 
Bureau official figures are available, planes produced totaled 
31,013, as against a mid-year estimate that 1946 produc- 
tion would be about 35,000. Value through October was 
slightly more than $300,000,000, which indicates a disap- 
pointment, since the original hope was for a billion-dollar 
year, about 60% military and 40% civilian. But the figure 
through October included military, although not experi- 
mental and development work. 

Chief difference in estimates and performance has been 
delay in deliveries of large civilian types and military 
planes. Through October, military and naval deliveries 
totaled approximately 1,100 planes. That deliveries were 
behind did not deter AAF from letting probably largest 
contract since the war—to Republic for about 500 P-84 
jet fighters at approximately $25,000,000. 

If production is not living up to some hopes, develop- 
ment gives every indication of so doing. Navy took the 
wraps off two new jet fighters, NAA’s XFJ-1 and Chance 
Vought’s XF6U-1 (see page 65), while further informa- 
tion seeped out on the combination jet-reciprocating four- 
engine Martin XP4M-1] bomber for the Navy, which 

_already has flown. The Martin is a high-wing plane with 
two nacelles, each housing a P&W Wasp Major engine 
and an I-40 jet. Gross weight is 81,887 Ib. and top speed 
398 mph. 

Development on the commercial side also kept apace. 
Martin’s 202 is said to have justified its manufacturer’s 
every hope in its first test flights, and deliveries are 
expected to begin to airline customers this month. Al- 
though Boeing decided to discontinue work on its 417 
feederliner, Curtiss-Wright announced plans for a new 
cargo plane, the CW-32, on which engineering has begun. 


»> New Life for NATA—After several years of trying to 
effect a strong reorganization, National Aviation Trades 
Assn. came up with the most promising plan yet—state 
associations bound together in a national federation. New 
president is Beverly Howard, pres. Hawthorne Flying 
Service, Orangeburg, S.C., one of the country’s leading 
operators. Offices will be in Washington, D.C., in charge 
of Harry Meixell as executive director. A new financing 
arrangement, with assessments based on per capita wealth 
and state populations, is calculated to raise $40,000. 


>» Guinea Pig—The aircraft industry is being used as the 
proving ground for Army and Navy industrial preparedness 
plans, it has been officially acknowledged by Richard R. 
Deupree, chairman of the overall coordinating agency, 
Army-Navy Munitions Board. For the fiscal year begin- 
ning next June, Army and Navy will ask a total of $70,- 
000,000 to give out to the industry on contracts to 
prepare plans and pilot tooling for mass production of 
specified types of aircraft. 

Each year, the industrial preparedness plan will be 
revised to keep it up to date and enable the industry to 
attain mass production status in relatively short time. 
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Emphasized is the two-year or more lag in World War II 
before this country reached the mass production stage 
—with warnings that such time will never be given the 
U.S. again. Thus the necessity to prepare now. AAF 
and Navy already have given selected manufacturers small 
contracts to study production processes and submit ideas 
on which the overall plan can be formulated. 


« Congressional Expectations—Belief grows that the 80th 
Congress will make at least two major changes in the 
aviation picture. One has to do with surface carriers, con- 
sidered by many Washington observers to be facing a 
golden opportunity to push through legislation that would 
allow them to wedge into air transport. This is based 
on the indicated tie-up between the House Merchant 
Marine Committee, which has been on record for a long 
time in favor of sea-air operations, and House Interstate 
and Foreign Commerce Committee, whose new chair- 
man, Rep. Charles Wolverton (R., N. J.), advocates trans- 
portation integration permitting railroad air operations. 

Odds are heavy that the new Republican Senate will 
require al] bilateral executive air agreements to be made 
in the form of treaties, subject to approval by a two-thirds 
Senate vote, regardless of the effect this may have on 
agreements of this kind already effected by the Admin- 
istration. Sponsors of the airport program have braced 
themselves in anticipation of heavy cuts in appropria- 
tions by an economy-bent Republican Congress. 


« Radar Reward—NAA has awarded the Robert J. Collier 
Trophy to Dr. Luis W. Alvarez, developer of the Ground 
Control Approach radar landing system. With GCA, 
a pilot is “talked” down, with a controller on the ground 
following the plane’s course on a radar scope and giving 
directions to the pilot by radio. 

Because direction of the plane passes from the pilot in 
the cockpit to men gn the ground, many pilots are reported 
to oppose GCA, while CAA favors its own radio-operated 
Instrument Landing System because it costs less to install 
and, being automatic, requires .no additional employees 
in control towers. 

AAF carefully tested both systems at CAA’s experi- 
mental station in Indianapolis, using a C-54 and pilots 

















BENDIX READIES COMMERCIAL ‘COPTER 


Here's first photo of new Bendix four-place Model J, which is to be 
marketed soon as testing and production-planning programs are 
completed. Powered by a 450-hp. P&W Wasp, all-metal co-axial 
craft has fixed tricycle landing gear. Six prototypes are scheduled 
to be built for proving. Fin configuration is of special interest. 
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XS-1 FLIGHT MARKS NEW AAF MILESTONE 


Dwarfed beneath 141-ft. span of Boeing B-29 mother ship carrying 
it aloft (top) for first powered flight, Bell XS-1 supersonic research 
craft is seen (above left) rocketing away after having been released 
at 27,000 ft. Company test pilot, "'Slick'’ Goodlin, opened power 
gradually, attaining trial speed of 550 mph. during 7-min. flight at 
35,000 ft. He later declared confidence in craft reaching 1|,500-mph. 
designed top speed, while AAF states sonic-speed attempts would 
climax test program running through spring. Photo (above right) 
shows XS-|'s rather simple instrument setup, limited to most essential 
devices. (International-AAF photos) 


from its own ranks, from CAA, and from airlines. Not 
only did 70 of 75 pilots prefer GCA, but all made more 
accurate approaches, even fighter pilots with no previous 
GCA experience. In fact, fighter pilots, with an average 
of only 805 hr., did better on GCA than far more expe- 
rienced pilots, including airline captains, were able to do 
on ILS. The airline pilots had a better record in the 
tests on GCA than they did on ILS. 


»» Pioneering in Cockpits—Recent stories in the news- 
papers regarding U. S.-British cooperation in development 
of their armed services have been foreshadowed by a joint 
AAF, BuAer, and RAF project to design a standardized 
cockpit. First use of the new cockpit arrangement is in the 
Fairchild XNQ-1 trainer. 

Purpose of standardization is to enable any pilot of the 
three services to climb into any single-engine plane and 
know precisely where any particular instrument or device 
is located. All Navy planes, for instance, will have the 
carrier arresting hook contro] in the lower right hand 
corner—and the control will be shaped like a hook so 
there will be no mistake. Gun controls are always to the 
left and above the pilot, and so forth. 


»> Sales Trend—Planes with inore utility and customer 
appeal appear to be holding sales volume, even at higher 
prices, than minimum price planes. NAA Navion, Stinson 
Voyager 150, Piper Super Cruiser, and Cessna 140 are 
probably doing best among planes now in production, 
while the four-place Beech Bonanza and simplified-control 
Aeronca Chum are promising newcomers. Companies with 
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large dealer organizations appear to be weathering the 
slump in better fashion than those with distributor-dealer 
concentrations. 


»> Two Reorganizations—Two principal prewar lightplane 
manufacturers, Taylorcraft and Culver, filed petitions for 
reorganization under Federal bankruptcy law. 


»»Helicopter Sales—Sales of approximately 40 two-place 
helicopters costing about $1,000,000 announced by Bell 
Aircraft Corp. included three to a Swedish firm and nine 
to Central Aircraft Corp., Yakima, Wash., for crop dust- 
ing and training. They were the first quantity sales of 
commercially-licensed helicopters. 


»» New Helicopters—Sikorsky announced that after flight 
tests are completed on the new S-52, an initial production 
of 300 is planned with price around $15,000. Quantum 
Research Corp., Paterson, N.J., reports experiments with 
jet-driven helicopter, which uses rotor for takeoff then dis- 
engages rotor clutch for auto-rotation, propelled by the jet. 
Meanwhile Wright Field disclosed experiments with the 
German-built Doblhoff jet-propelled helicopter. Propul- 
sion comes from jet nozzles in the tips of rotor blades. 
A conventional 135-hp. engine drives a centrifugal super- 
charger, compressing an air charge which is mixed with 
fuel and ducted through the rotor head to blade tip com- 
bustion chambers for ignition. 


»» Cargo Free-For-All—A free-for-all in the air cargo field 
in the coming year was in prospect, following CAB’s 
latest proposal for revision of the controversial nonsched- 
uled exemption. CAB asked comment on a sugggested 
measure that would differentiate between airfreighters and 
uncertificated lines carrying passengers. All-cargo lines 
with route applications pending would be allowed to 
operate on a scheduled common carrier basis until 60 
days after disposal of their requests for certification. Op- 
position to the suggestion will come from ATA and its 
scheduled airline members. 


»» Safety Record—Airline safety record for first 10 months 
of 1946, when passenger deaths per 100 million passenger- 
miles flown numbered 1.2, equalled best previous record 
set in 1939. Figure for first ten months of 1945 was 2.6. 


»> Air Agreements—Bilateral agreements effected by the 
U.S. with India, China, Australia, and New Zealand, 
gave diplomatic go-ahead to round-the-world operations by 
U.S. airlines and meant increased service to Orient and 
South Pacific. Airlines that have been certificated to the 
areas are PAA, TWA, and NWA. 


>» Canadian Notes—Domestic Dominion airlines in Aug. 
1946 carried 76,000 passengers, almost double number 
carried in Aug. 1945, according to preliminary figures 
of Canadian Air Transport Board, Ottawa. Operating 
revenue was up 47.2% to $2,339,000; operating expense 
was $2,198,000. Total of 2,588,000 revenue-miles were 
flown. That month Canadian domestic airlines employed 
455 pilots and co-pilots, 2,422 ground crew, and 2,704 
administrative and airport personnel, with total payroll 
of $1,055,000. 

TCA has designed a special drydock for servicing new 
DC-4M aircraft. Feature of drydock is that it is built 
for indoor servicing in normal-size hangars, with cat- 
walk suspended from roof on monorail system for upper 
surface and tail assembly servicing. Roof catwalk opens 
in two sections to allow aircraft to be placed in drydock. 
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For magnesium alloy sheet, plate, tube, rod and 
bar, extruded shapes, and forgings; for aluminum 
alloy tube, extruded shapes and forgings; as well 
as mill products of copper, brass, bronze and 
nickel silver... the full Revere facilities are made 
available to you through the offices listed here. 
You are invited to call on the Revere Technical 
Advisory Service for consultation regarding the 
application of Revere metals to your products 
and processes. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New 
Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 
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General Export Department 
230 Park Avenue, New York 17, New York 








mm es ey ny et es ey mes my mee st set me ss es me ee es ee ee es ee ee 


DIVISION OFFICES AND MILLS 


BALTIMORE DIVISION 
P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 


MICHIGAN DIVISION 
5851 West Jefferson Avenue 
Detroit 9, Mich. 

Phone: Vinewood 1-7350 
Teletype: DE 237 


ROME DIVISION 

Rome, New York 

Phone: Rome 2000 
Teletype: ROME NY 447 


MAGNESIUM-ALUMINUM DIVISION 
P. O. Box 2075 

1301 Wicomico Street 

Baltimore 3, Md. 

Phone: Gilmor 0222 

Teletype: BA 164 


se ST cS 


DALLAS DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. 

Phone: Merrimac 2600 
Teletype: CG 957 


NEW BEDFORD DIVISION 
24 North Front Street 

New Bedford, Mass. 

Phone: New Bedford 8-5601 
Teletype: NB 87 


CHICAGO MANUFACTURING 
DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. © 

Phone: Merrimac 2600 
Teletype: CG 957 


ROME MANUFACTURING 
COMPANY DIVISION 
Rome, New York 

Phone: Rome 2800 
Teletype: ROME NY 449 
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DISTRICT SALES OFFICES 
At above Mill Points and in the following cities 


ATLANTA 3, GA. 
Rhodes-Haverty Bldg. 
Phone: Main 2142 
Teletype: AT 96 


BOSTON 10, MASS. 
140 Federal Street 
Phone: Hubbard 7190 


BUFFALO 7, N. Y. 
1807 Elmwood Avenue 
Phone: Delaware 7616 


CINCINNATI 2, OHIO 
Carew Tower 

Phone: Main 0130 
Teletype: Cl 171 


CLEVELAND 15, OHIO 
Midland Bldg. 

Phone: Cherry 3930 
Teletype: CV 572 


DALLAS 1, TEXAS 
Tower Petroleum Bldg. 
Phone: Central 8681 
Teletype: DL 88 


DAYTON 2, OHIO 

Mutual Home Bldg. 

Phones: Hemlock 3271 & 8921 
Teletype: DY 107 


GRAND RAPIDS 2, MICH. 
Keeler Building 

Phone: Grand Rapids 9-3301 
Teletype: GR 376 


HARTFORD 3, CONN. 
410 Asylum Street 
Phone: Hartford 7-8174 
Teletype: HF 87 


HOUSTON 2, TEXAS 
Mellie Esperson Bldg. 
Phone: Fairfax 7932 
INDIANAPOLIS 4, IND. 
Circle Tower 

Phone: Riley 1322 


LOS ANGELES 15, CALIF. 
714 W. Olympic Blvd. 
Phone: Richmond 9314 


MILWAUKEE 2, WIS. 
626 E. Wisconsin Avenue 
Phone: Marquette 1440 
Teletype: MI 292 


MINNEAPOLIS 2, MINN. 
Metropolitan Bldg. 
Phone: Atlantic 3285 


NEW YORK 17, N. Y. 
New York Central Bldg. 
75 East 45th Street 

Phone: MUrray Hill 9-6800 
Teletype: NY 1-1222 


PHILADELPHIA 3, PA. 


Sixteen Sixteen Walnut St. Bldg. 


Phone: Pennypacker 5-6133 
Teletype: PH 206 


PITTSBURGH 19, PA. 
Gulf Bldg. 

Phone: Court 4342 
Teletype: PG 572 


PROVIDENCE 3, R. I. 
Industrial Trust Bldg. 
Phone: Gaspee 8110 


ST. LOUIS 8, MO. 
3908 Olive Street 
Phone: Newstead 0300 
Teletype: SL 191 


SAN FRANCISCO 4, CALIF. 
Russ Bldg. 
Phone: Sutter 0282 


SEATTLE 1, WASH. 
1331 Third Avenue 
Phone: Main 8372 
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DESIGN DETAILS 
OF THE MARTIN 202 


By IRVING STONE, Assistont Editor, "Aviation" 
With Field Sketches and Photos by E. J. BULBAN, Editorial Assistant 


N OUTSTANDING FEATURE of the 
A numerous engineering refine- 
ments embodied in the Martin 
202 — new high-speed twin-engine 
transport — is the elaborate provision 
for low-cost maintenance. This con- 
sideration is not merely aimed to 
facilitate routine line service and major 
overhaul, but also to expedite non- 
scheduled repairs — a most important 
factor in airline operating economy. 
Numerous doors and panels afford 
quick and easy access to prime main- 
tenance locations in the craft. For ex- 
ample, under-floor section of the fuse- 
lage directly beneath passenger cabin 
is divided into various compartments 
illuminated by built-in floodlights and 
conveniently reached from ground 
standing position through access doors 
in the belly skin. When doors are 
open, warning light shows in cockpit. 
Equipment in each compartment has 
been grouped according to class, so 
that maintenance on a particular sys- 
tem can be advantageously accom- 
plished in that specific location. 
Inside facing of access doors is 
waffle-beaded sheet, spotwelded to 
outer skin. This construction affords 
increased strength and rigidity and 
prevents “oil canning.” Pivoted arms, 
normally clamped in place on inner 
skin, can be swung up for attachment 
to hateh frame, thus securing door in 
open position. Flush spring latches 
(Hartwell) on door provide instant 
opening or closing with finger pressure. 
Main landing gear wheel well, also 
illuminated by floodlight mounted on 
aft wall, affords ample room for main- 
tenance of nacelle equipment. Located 
in center of firewall, which forms 
wheel well’s forward limit, is large 
stainless steel access panel. This unit, 
equipped with pins at upper edge to 
fit into holes in surrounding firewall 
frame, has four Camloce fasteners at 
bottom edge for quick locking or un- 
fastening. Between frame and panel 
is a fireproof seal. And with firewall 


Many construction innovations and servicing time-savers are 
apparent in this on-the-spot study of latest twin-engine transport 
—now in production for airlines here and abroad. 


panel removed, there is complete ac- 
cess to accessory section on rear of 
engine. 

Nose wheel well also provides ex- 
tensive working space for servicing 
various accessibly located installations, 
including hydraulic reservoir, accumu- 
lators (gages attached), and brake 
cylinders. From nose wheel well, ac- 
cess is also had to main electrical 
disconnects into pilot’s compartment 
and to rear of instrument panel. Built- 


> 
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in floodlight is at top of wheel well. 

Another notable example of simpli- 
fying mechanie’s job is found in 
arrangement for servicing the battery 
installation. Battery, located in fuse- 
lage electrical hatch, is supported in 
metal carrier equipped with hinge 
arms. Handles on carrier provide 
means for swinging it out of hatch, 
to render battery accessible for servic- 
ing from ground. Tilting of carrier 
facilitates battery removal. To place 
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Right side view 





Right nacelle 
outboard 














Bottom view 















Right nacelle 
inboard 













Shown here are various servicing and maintenance access provisions 
on Martin 202: (1) Nose wheel forward doors, (2) aft door, (3) 
heater hatch, (4) radio hatch, (5) electrical hatch, (6) power recep- 
tacle door, (7) fuselage hatch, (8) cargo hatch, (9) flap inspection 
doors, (10) aileron actuator rod cover, (11) access hole cover, (12) 
outer wing door, (13) outboard tank door, (14) inboard tank door, 
(15) rear spar splice gap cover, (16) main gear strut door, (17) 
nacelle access doors, (18) leading edge access door, (19) removable 
leading edge, (20) main gear doors, (21) front spar splice gap cover, 


(22) elevator tab torque tube connection door, (23) tab actuating 
gear box door, (24) lavatory hatch, (25) ramp mechanism door, (26) 
stabilizer panel, (27) stabilizer rear spar and elevator torque rod 
panel, (28) tab panel, (29) rudder spring tab rod door, (30) fin- 
to-rudder hinge plate, (31) heating duct connection door, (32) tab 
gear box door, (33) rudder tab torque tube connection door, and 
(34) fin front spar bolt door. Nacelle details: (35) Oil tank filler 
door and (36) fire extinguisher nozzle insertion door. Left nacelle 
(not shown) has similar details. 












battery in connected position, carrier 
is first swung up on hinge arms; then 
carrier cover, pivoted in hatch com- 
partment, is clamped down over car- 
rier, effecting a fume-tight seal and 
simultaneously making electrical con- 
taet via metal receptacles which fit over 
battery terminal posts. 


Water Injection Provision 


In top rear portion of each main 
wheel well is deep V-shaped structural 
member stressed to carry additional 
load of supply tank for power plant 
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water injection. Tank is optional in- 
stallation, which may be desired if craft 
is to be operated in localities which 
present adverse landing or takeoff 
conditions, or which involve high alti- 
tude flight. 


Heating Installation 


Two Stewart-Warner gasoline units 
located in aft portion of each engine 
nacelle discharge into a common cham- 
ber (mixing box) in fuselage section. 
This arrangement permits utilization 
of all heaters simultaneously, or, as an 















alternate, only those in either nacelle, 
to perform general heating functions 
and thermal anti-icing of wings, sta- 
bilizers, and fin. Leading edges of 
these airfoils are removable; they are 
lined with Fiberglas insulating mate- 
rial, 


Under-Wirg Fueling 


In addition to provision for con- 
ventional (over-wing) fueling, under- 
wing filler valve affords fueling at 
rate of 200 gpm. or defueling at 100 
gpm. Filler valve consists of housing, 
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eh. 


Access door in firewall. 


Removal is effected by loosening four fasteners on bottom edge 


and pulling panel in to disengage door pins from top of frame. 





With firewall door removed, there is complete access to equipment on rear of engine. 


safety cap. hose connection fitting, 
spring-loaded inlet piston, spring-and 
pressure-operated outlet piston, and 
four flap-type check valves for defuel- 
ing. Outlet piston in filler valve is 
connected by flexible hose to needle 
valve in a float unit. 

In filling tank, small spring latch- 
operated access door is opened in wing 
undersurface and safety cap on filler 
valve is removed. Fuel hose nozzle is 
inserted in filler valve and handle on 
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nozzle is pulled down, locking hose to 
valve. As hose nozzle is inserted in 
valve, spring-loaded inlet piston is 
forced up to open position. As fuel is 
pumped into valve, it holds defueling 
flap-type check valves closed, forcing 
outlet piston open, allowing fuel to 
flow out of outlets in filler valve hous- 
ing. Bleeder hole in outlet piston 
allows some fuel to flow up through 
piston shaft and through flexible hose 
to float unit. So long as float is down, 





Nacelle cutaway, depicting ease of mechanic's 
position for maintenance of accessories 
through firewall door. 


needle valve remains open and fuel will 
squirt through it. As tank reaches full 
capacity, float rises and closes needle 
valve. Fuel passing through bleeder 
hole in outlet piston no longer has an 
exit and builds up pressure behind out- 
let piston, forcing it down and closing 
outlet openings. When hose nozzle is 
disengaged from filler valve, spring- 
loaded inlet piston drops and closes 
inlet opening in valve. Safety cap is 
replaced and access door closed. 

In defueling, hose is connected as 
for fueling. Since inlet piston is open 
and no incoming pressure keeps flap- 
type check valves closed, fuel drains 
from the tank. 

Fuel quantity indicator, readily vis- 
ible, is housed in side of flap hinge 
fairing, facing filler connection. 


Cabin Details 

Entire fuselage floor features high- 
strength, lightweight “honeycomb” con- 
struetion. Honeycomb core — which 
may be fabricated of paper, cotton, 
cloth, Figerglas, or linen — is enclosed 
in aluminum alloy sheet, and the panel 
thus formed, approximately 1 in. thick, 
is sealed at the ends with maple strips. 

Honeycomb construction is also used 
for bulkheads in cabin area. 

To eliminate need for portable load- 
ing units, provision is made for front 
and rear integral ramps — contoured 
to fuselage exterior — operated hy- 
draulically or manually from inside. 
Exterior emergency control is also 
provided. Safety features prevent in- 
advertent lowering of ramps in flight. 

Front ramp is on fuselage side aft 
of pilot’s compartment. Rear ramp is 
on underside of aft fuselage section 
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and extends from rear of eabin to be- 
neath leading edge of fin. 


Flap Installation 


Wing flaps, attached to hinge fittings 
below trailing edge of wing, consist of 
two inboard and two outboard sections 
interconnected mechanically to slats 
(vanes) and to shutter doors that 
operate to maintain normal wing con- 
tour line with flaps in up position and 
close gaps between wing and flaps, thus 
assuring smooth airflow over wing. 

Flap hinge brackets extend below 
flap and are covered by streamlined 
fairings which match corresponding 
fairings covering the hinge brackets 
attached to wing. 

There are four slats — one each for 
inboard and outboard flap see- 
tions — hinged to trailing edge of 
upper surface of wing, and serving to 
increase maximum lift co-efficient by 
controlling airflow over flap when it is 
in the down position. 

Flap shutter doors are attached to 
trailing edge of lower surface of wing. 
There are three doors for each out- 
board wing flap and two for each in- 
board flap. Shutter doors present an 
unbroken surface to flow of air across 
lower surface of wing with flap in up 
position. As flaps are lowered, doors 
open to permit flow through slat. This 
increases effectiveness of flaps in down 
position by reducing turbulence and 
burble. 

With shutter door open, entire trail- 
ing edge section is exposed for inspec- 
tion of torque tubes, cables, ete. 

A fuselage flap, conforming to bot- 
tom of fuselage contour and extending 
across its entire width, forms a con- 
tinuation section bridging the gap be- 
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Seen here is battery in container, swung down 
from hatch on hinge arms, accessible for 
servicing from ground standing position. Be- 
hind container is hatch access door, faced 
with waffle-beaded sheet. 


After battery container is positioned in hatch, 
cover is closed to effect fume-tight seal. 
Integral receptacles seen on underside of 
cover provide electrical contacts for battery 
terminal posts. 




















Schematic view of anti-icing system: (1) 
Wing leading edge, (2) air intake, (3) duct 
over main gear nacelle, (4) heater, (5) mixer 
box, (6) duct to windshield anti-icer, (7) to 
wing, (8) to empennage, (9) fo fin, and 
(10) to stabilizer. 


Seen in this sketch of stabilizer anti-icing 
details, removable leading edge (top) has 
corrugated inner skin (for heat passage) 
backed by Fiberglas insulation strips. Duct 
opening is in corrugated spanwise baffle. 








Open access door reveals safety cap for Rear integral ramp (incomplete) in extended Front ramp (mockup installation shown) is 
under-wing fuel filler valve. Fuel quantity position. Hydraulically or manually operated, located just aft of piloi's compartment on 
indicator is seen housed in flap hinge fairing. unit extends from aft of cabin. tuselage left side. 




















Metal-clad honeycomb fuselage floor panel is 
shown being installed on production line. End 
edges have maple strips. 











Inboard wing flap installation: (1) Vane, (2) flap, (3) hinge fairing, and (4) screwjack. 





Bottom aspects of flap installation in extended 
position: (1) Flap, (2), vane (3) wing trail- 
ing edge, (4) flap shutter door, and (5) fair- 
ing for hinge attached to wing structure, 
which matches fairing normally covering flap Inboard flap shutter door structure: (1) Door skin, (2) piano hinge pin, and (3) wing formers. 
Brush seals on ends of shutter door are used fo seal gap between it and flap hinge fairing. 











hinge shown exposed. 
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Even small details receive attention. When 
flap is retracted and shutter door closes gap, 
slat arm hole in door is sealed by rectangular 
fairing block for better streamlining. Shown 
are: (1) Flap, (2) slat, and (3) shutter 
door. 


tween inboard flaps on either side. This 
installation, in addition to giving more 
lift, inereases efficiency of main flap 
by reducing end-losses. 


Adjustable Stabilizer 


Stabilizer is interconnected mechan- 
ically to flap torque tube system to 
counterbalance pitching moment 
change created when flaps are ex- 
tended. Thus, angle of incidence of 
stabilizer automatically varies with flap 
deflection, trimming out the pitching 
moment. This obviates necessity of 
using elevators to trim out the positive 
pitching moment. 

Stabilizer is hinged at front spar 
to bulkhead, and is actuated by rod 
connected to rear spar. 


Aileron Details 


Aileron is van Zelm slot lip type. 
Balancing weights, distributed span- 
wise along the leading edge, balance 
aileron dynamically, and aileron vane 
balances the unit statically. Aileron 
is hinged at its junction with upper 
surface of wing to prevent gap in this 
surface when aileron is moved. Since 
vane is attached to leading edge of 
aileron lower surface, it will be in air- 
stream when aileron is in up position, 
and it helps to direct smooth flow of air 
across lower surface. Increase in effec- 


tiveness of aileron at high angles of | 


attack reduces possibility of stalling 
out because of turbulence, and thus 
allows use of comparatively smaller 
ailerons and permits correspondingly 
greater flap span. (See page 201, Dec. 
1944 Aviation, for full discussion of 
this unit.) 
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Shown here is fuselage flap in extended position, bridging gap between wing inboard flap sec- 
tions. Construction embodies spars, ribs, and stiffeners. 








Mechanically connected to flap system, stabilizer is seen here deflected up from fixed stub 
section. Hinge point on front spar is also visible. Actuation connection is at rear spar. 


For flap deflection of 55 deg., stabilizer moves 6 deg. 














Feature of van Zelm aileron, seen here, is auxiliary vane below leading edge, which functions 


to produce smooth flow over lower aileron surface in up position. 
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Tremendous power of 6000C4 is evidenced as all four cylinders of engine are fired in exacting 30-deg. angle test. 


RMI'S ROCKET ENGINE 
Which Powers Supersonic XS-1 


By JOHN SHESTA, Director of Research & Engineering, Reaction Motois, Inc. 


Upward of 6,000 Ib. total thrust is developed by Reaction Motors’ 
liquid propellant regenerative rocket plant — which has already 
proved its mettle in initial flights of Bell's sonic-barrier-challenging 
XS-1. Using special injector, positive starts and stops may be made 
repeatedly. And being small, light for its power, and compact, 
engine features ease of installation. 


piloted aireraft at velocities 

greater than the speed of sound, 
Reaction Motors’ Model 6000C4 rocket 
engine was developed through close co- 
operation of the company with the 
Services, and it is the first all-American 
attempt along these lines. Representa- 
tive of modern design, this engine is the 
end product of extensive research and 
experimentation under the direction 
and guidance of the founders of RMI— 
four pioneers in the field of rocketry in 
this nation. Lovell Lawrence, Jr., is 
president; H. Franklin Pierce is vice- 
president ; James H. Wyld is secretary, 
and chief research engineer; and the 
author of this article is treasurer, and 


Grito DESIGNED to propel 
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director of research and engineering. 

First practical application of the 
power of the 6000C4 is in the Army’s 
experimental supersonic airplane, the 
Bell XS-1, which has already been 
flown in successful initial tests at Mu- 
roc Army Air Base. 

The relatively small, highly power- 
ful unit may be defined briefly as a 
liquid propellant regenerative rocket 
engine which develops almost instan- 
taneous total thrust upward of 6,000 
lb., or fractions of total thrust in in- 
crements of 1,500 lb. To present a 
clearer conception of thrust, it may be 
stated that at 375 mph., thrust is nu- 
merically equal to horsepower. In con- 
trast to the high output of the engine 


are its relatively low weight and small 
size. Its total weight is 210 lb., and 
it occupies a space of approximately 19 
in. dia. by 56 in. long, providing a 
compact installation in the XS-1. 

In addition to compactness, it fea- 
tures ease of installation in aircraft, 
requiring but a matter of a few min- 
utes. The only connections that need 
be made consist of attaching the engine 
to the airframe at four mounting 
points, fitting the two propellant feed 
lines to the manifold inlets on the en- 
gine, and connecting the electric lead 
wires into a standard socket on the 
engine control box. 

Basically, the engine consists of four 
combustion cylinders plus all the nec- 
essary piping, wiring, and controls, 
supported by a single main beam as- 
sembly. With minor exceptions, such 
as piping, wiring, and the control box, 
the entire unit is constructed of high 
grade stainless steel. Major com- 
ponents of the engine are almost en- 
tirely of welded construction. 

Fig. 1 shows the schematic eonstruc- 
tion of a typical combustion cylinder. 
The engine operates from the controlled 
combustion of a fuel and an oxidizer. 
An aleohol-water mixture is the fuel, 
and liquid oxygen is the oxidizer. These 
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propellants are injected under pressure 
into a combustion chamber, where they 
are thoroughly mixed and ignited. The 
rearward expulsion of the combustion 
produets through the nozzle in the form 
of a jet of hot gas reacts as forward 
thrust. 

From the appearance of the engine 
or from the above brief description 
one may get an impression that de- 
velopment of the Model 6000C4 rocket 
engine was a simple task. In general, 
a rocket engine is actually a simple 
power plant. However, the 6000C4 is 
a design with rigid specifications for 
compactness, controllability, endur- 
ance, reliability, safety, etc. The fuel 
and oxidizer are highly potent, and 
special precautions are mandatory in 
their handling. A considerable amount 
of RMI time and effort on experimen- 
tation and research, complementing the 
experience and knowledge of the 
original four founders, was responsible 
for the final product. Especially intri- 
cate were the engineering problems in- 
volved in controlling the vast power in 
so small a space. 

Major components of the engine are: 
Main support beam, control box, pro- 
pellant manifolds (fuel and oxygen), 
propellant valves (of which there are 
two types—fuel and oxygen), igniters, 
and combustion cylinders (see Fig. 2). 
The main beam assembly, as its name 
implies, is provided to support all the 
other components as a single unit. 

All phases of the operation of the 
complete power plant are actually 
regulated by a “master-mind” control 
box. The fuel and oxidizer enter the 
propellant manifolds from their pres- 
surized tanks, Their pressure regulated 
by the propellant valves, the propel- 
lants flow to the combustion cylinder, 
where they are mixed in the injector 
and sprayed into the combustion cham- 
ber. The igniter, itself a miniature 
rocket engine, sets off the mixture, and 
the resulting mass of hot gases roars 
out through the exhaust nozzle at tre- 
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Fig. 1. Schematic construction of typical 
combustion cylinder. 


Fig. 2. Schematic flow diagram of 6000C4 


engine. This illustrates system of propellant 
supply of one cylinder; other three cylinders 
are similarly served. 
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mendous velocities—in the neighbor- 
hood of 6,500 ft. per second. Theoreti- 
eally, in the exceedingly thin upper at- 
mosphere an aircraft could be pro- 
pelled at the speed of the jet. 

The combustion in the rocket engine 
takes place in the combustion chamber 
at a very high pressure, and because of 
this, as well as because of the energetic 
nature of the propellants used, a rocket 
engine develops intense heat (4,500- 
5,000 deg. F.) on the combustion cylin- 
der walls. To offset this, the combus- 
tion cylinders of the 6000C4 are so 
designed that the liquid fuel, before 
entering the combustion chamber, 
passes between the inner and outer 


cylinders (see Fig. 1). The fuel cools 
the walls and in turn the heat from 
the walls tends to evaporate the fuel 
before it is injected into the combustion 
chamber. 

This principle is known as regenera- 
tive cooling, because the heat absorbed 
by the fuel is returned to the combus- 
tion chamber. This method of cooling 
is so effective that the stainless steel 
nozzle and combustion wall do not 
suffer any erosion or overheating, even 
after several hours of operation. The 
external temperature of the cylinders 
rarely exceeds 140 deg. F. 

Since alcohol and liquid oxygen do 
not ignite spontaneously, an igniter has 





Details of complete unit are brought out in this left side view of Reaction Motors’ 6000C4 


liquid propellant regenerative rocket engine. 
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been developed to initiate the combus- 
tion. This unit is a very small rocket 
engine attached to the head of each 
combustion cylinder. It is fed the same 
propellants as the main combustion 
chamber. Started with a sparkplug, it 
may be turned on or off at will. 

One of the requirements in designing 
this engine was that it should be ea- 
pable of repeated starts and stops in 
various attitudes, including firing with 
the nozzles pointing 30 deg. upwari. 
In order to comply with these require- 
ments, a special injector had to be de- 
veloped. This difficulty overcome, the 
engine can now be started easily in anv 
position. In fact, positive ignition has 
been obtained even when, previous to 
starting, the combustion chambers of 
all the cylinders were tilted up and 
filled with water. 

Many other functionai problems had 
to be worked out. Control valves an 
other accessories had to be designed 
especially for the engine. Production 
methods were used wherever possible, 
so that when the prototype proved sat- 
isfactory, additional units could be 
manufactured as required. 

It is a curious fact that in the field 
of rockets the speed of developments 
appears to be simulating the speed of 





FACTS ABOUT ROCKETS* 


The rocket-propelled missile shows a 
superiority over other types both at very 
short and very long ranges. 

A rocket traveling outside the earth's 
atmosphere, where air resistance is zero, 
can reach a speed at which centrifugal 
forces balance the pull of gravity. In 
this case the range becomes infinite 
without any further expenditure of energy 
or mass by the rocket. 

Atomic energy can also be considered 
as a possibility in rocket propulsion, but 
any advantages are limited by the fact 
that a rocket must carry along the mass 
needed for propulsion, as well as the 
energy. 

To attack a target 500 mi. distant, an 
initial velocity of 22,200 ft. per sec. is 
required, Assuming a jet gas velocity 
of 7,000 ft. per sec., a four-stage rocket 
is needed, having a take-off to payload 
weight ratio of 250:1, and the structural 
weight of that stage. On such a hypo- 
thetical flight, no energy is lost except a 
small amount at the beginning, since the 
trajectory lies almost wholly outside the 
earth's atmosphere. 

A rocket can travel much faster than 
its own jet velocity. 

It is possible to build a rocket having 
a ratio of full-to-empty weight exceed- 
ing 2.71, even if it must carry a heavy 


load. 





*Excerpts from article, “Rocket Pro- 
pulsion," by R. W. Porter, Aeronautic & 
Marine Engineering Divisions, General 
Electric Co.; The Coast Artillery Journal, 
Oct., 1946, 





the rockets themselves. Despite numer- 
ous improvements since the 6000C4 
was first manufactured, we are consid- 
ering it as but one phase in the develop- 
ment of rocketry. To one who has been 


closely associated with the engineering 
of the 6000C4, it gives great satisfac- 
tion to know that the engine is being 
employed to power the first man-carry- 
ing supersonic aircraft in this country. 














Engine test with three cylinders firing. Note that Mach waves are visible in jet stream. 


Of interest is fact that Germans gaged jet velocities by method involving measurement of 
jet temperature using spectrographic means and chemical analyses of the jet gases. Knowing 
velocity of propagation of compression wave, they determined jet speed from angle of 
reflected waves. 








a 


Powerful 6000C4 power plant was developed through painstaking research and experimenta- 
tion directed by the four rocket pioneers who founded RM/—Lovell Lawrence, Jr., president 
(left); H. Franklin Pierce, vice-president (center); James H. Wyld, secretary, and chief 
research engineer (right); and the author of this article, John Shesta, treasurer, and director 
of research and engineering (photo below). 


Author John Shesta, research-engineering head, is seen here calibrating a reaction balance. 
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... TOWARD BETTER COCKPITS 





An Engineering Approach 


By STANLEY A. HALL, 


First discussing too-often-neglected elements affecting cockpit 
design, Engineer Hall then outlines a novel "formula"—a current 
Northrop development—to evaluate which controls are most used 
and what locations are most accessible. 





GREAT DEAL HAS BEEN WRITTEN 
A about the urgent need for more 
effective design of airplane cock- 
pits. And though it is clearly recog- 


nized that controversies on this subject 
exist between designer and pilot, prog- 
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ress in converting meritorious ideas 
into practical cockpit designs has been 
painfully slow. 

The integrated system of airplane 
design currently employed by the 
larger manufacturers is partially re- 





Northrop Aircraft, Inc. 


sponsible for the existence of cockpit 
control arrangements that fall short of 
assuring optimum safety and efficiency. 
It is understandable that where many 
groups are concerned with getting con- 
trols and equipment into the cockpit, 
there exists numerous interpretations 
of the fundamental precepts of the 
airplane. And for each interpretation, 
there is a separate design philosophy— 
result: A eockpit that is not wholly 
suited to the pilot, who must put the 
whole layout to work on an overall, 
functional basis. 

Through no fault of his own, the 
individual designer bears the brunt of 





TABLE I — BREAKDOWN OF NORMAL AND EMERGENCY PROCEDURES 


Airplane Type — Twin-Jet Fighter 
Basic Airplane Function: High Altitude Combat — Importance Factor (F3) = .70 


Normal Airplane Procedure 
Takeoff 
Climb 


. aommaie in Combat... 6. ese oe 


of Letdown 


Normal Procedure Importance (F»,) 


Emergency Procedures — Importance Factor (F.) = .30 


Emergency Condition 
Failure of one power unit 


Condition Importance (Fe,) 


Failure of both power units................. 


; Landing gear failure 


Failure of drop tank mechanism....... 





responsibility for the lack of acceptable 
design progress. Not being a pilot, he 
can only be guided by miscellaneous 
opinions of the pilot. Getting both to 
work togcther, it would appear, ‘vould 
assure mutual satisfaction. But here 
are encountered two basic difficulties: 
First, neither pilot nor designer has 
the training or experience to under- 
stand the other’s problems. Hence, 
what overall improvement might re- 
su!t, is sure to be marginal—insufficient 
to offer a solution to the problem. See- 
ond obstacle is found with the pilot 
himself. Great majority of these men 
are eager to cooperate in setting up 
new designs. Experience has shown, 
however, that their opinions are diffi- 
cult to reflect, because of inconsistency. 
Any number of pilots will have differ- 
ent opinions about how this-and-that 
should be arranged in the cockpit. 
Notoriously representative of this char- 
acteristic are designs of instrument 
panels—there being probably as many 
“optimum” layouts as there are people 
who design them and pilots who look 
at them. 

Also, it is felt by some that techno- 
logical advance is so rapid that, by the 
time a plane is built, the design is al- 
ready obsolete; hence, it may be an un- 
due hinderance to base a new design on 
opinions of a pilot who flies an obsolete 
craft. 

A few of the more important—and 
almost universally neglected—elements 
which affect cockpit design, are: 

1. Engine Starting and Stopping 
Procedure. Starting and stopping a 
large engine is a complicated process, 
usually requiring simultaneous use of 
both hands. At same time, pilot must 
observe certain engine instruments. In- 
vestigation will indicate desirability of 
arranging controls to preclude neces- 
sity of having both hands at-same side 
of the cockpit simultaneously,.or of 
having to cover considerable distance 
in moving from one control to another. 

2. Trimming Airplane Under Vari- 
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ous Conditions. Trimming is important 
in many phases of flying and probably 
is used more than any other secondary 
control. It is particularly important 
when operating flaps or landing gear 
and in instrument flight. Placement of 
the trim control should be based, as is 
location of other controls, upon its nu- 
merical importance as determined from 
analysis. 

3. High Altitude Procedures. A plane 
intended solely for high altitude work 
should have all controls and instru- 
ments used at altitude placed with a 
high priority over others, whereas the 
cockpit of a craft intended for occa- 
sional high flight may be designed with 
possibly less emphasis on arrangement 
of high altitude controls. 

It should be remembered that oxygen 
is imperative above 10,000 ft. In night 
operation, military services require 
oxygen from the ground up, for a 
minute lack of oxygen can reduce 
pilot’s night vision as much as 50%. 

An oxygen regulator or valve can- 
not be reliably operated by feel. It 
must be seen. Consequently, adequate 
lighting must be afforded. 

4. Radio Procedures. In long dis- 
tanee flying—partieularly instrument 


flying—radio is indispensable. Radio 
controls should be allowed a high de- 
gree of consideration on “weight”, since 
they are so vital to flight and aviga- 
tion. One of the most important radio 
controls is the volume control, and dur- 
ing instrument approach, pilot should 
be able to locate this control readily. 

5. Emergency Procedures. Under 
this heading come such causative fac- 
tors as: Fire, malfunctioning of land- 
ing gear mechanism, engine failure, 
necessity for ditching, emergency land- 
ing and takeoff, and necessity for bail- 
ing out. 

Possibilities involved in the occur- 
rence of these emergencies should be 
analyzed, and time required to execute 
the pertinent procedure should form 
the basis of design considerations. 

6. Division of Work Between Pilot 
and Co-Pilot. On some airlines, instru- 
ment procedures are accomplished by 
co-pilot, under the direction of pilot, 
who concerns himself mainly with the 
radio. Full study of other phases of 
this work-division should be made if 
optimum cockpit arrangement is to be 
attained. 

7. Instrument and Night Flying. 
Obviously, instrument or cockpit ar- 
rangement suitable for contact flying 
will not necessarily be suitable for in- 
strument flying. Optimum in arrange- 
ment would be predicated upon antici- 
pated amount of contact flying versus 
that of instrument flying. 

Same degree of variation exists be- 
tween day and night flying as that be- 
tween contact and instrument flying. 
Cockpit lighting for night flying is 
usually a troublesome factor, in that 
even a very small amount of light may 
momentarily reduce pilot’s vision be- 
yond cockpit confines. Windshield 
glare caused by cockpit lights must 
also be investigated, as well as use of 
electrical switches with phosphorescent 
handles, beeause of possible windshield 





TABLE II — CONTROLS USED IN NORMAL AIRPLANE PROCEDURES 


Control 


Throttles 

Landing gear, normal 
Elev. trim 

Rudder trim 

Flaps 

Gun switches 

Gun charging handles 
Fuel valves 


SES ec eh 


_ 


Procedures in which Required (from Table I) 


ee] 
e: 
Oo 
ic} 
xy 


ON bb 


POWs 








TABLE III—- CONTROLS USED UNDER EMERGENCY CONDITIONS 


Control 
Fuel valves, one or both 
Ignition switches, one or both 
Master switch : 
Fire extinguisher switch 
Cockpit enclosure, emergency 
Emergency landing gear 
Emergency drop ta 
Rudder trim 


wd ak a a 


Conditions under which Used : 














reflection. And it must be remembered 
that some controls may not be visible 
at night, thus requiring additional 
identification. 

8. Effects of Acceleration On Con- 
trol Usage. Effects of high acceleration 
on pilot’s ability to operate certain con- 
trols are very pronounced. It is en- 
tirely conceivable that in a high-G pull- 
out, pilot would find the weight of his 
arms forcing the control column back 
farther than intended, his ability to 
control acceleration being greatly re- 
duced. Emergency controls placed high 
in the cockpit might be impossible to 
reach under these conditions. 

Where the design requires a prone 
position for pilot, effect of acceleration 
on his ability to control the plane may 
be much greater than for an upright 
position, since, while prone, the shoul- 
der cannot be used to help move the 
arm against acceleration. This should 
require that all primary and emergency 
controls be operative with minimum 
pilot movement, also that necessity for 
moving against acceleration be held to 
a minimum. 

9. Understandability of Instruction 
Plates. Wording of instruction plates 
is probably the most important: element 
of cockpit features. These units usu- 
ally have a primary defect in that they 
do not suificiently consider one very 
basie requirement—that pilot does not 
have time for sufficient concentration 
in the air, as he has on the ground. Un- 
less pilot is well accustomed to his 
plane, circumstances may occur in 
which there isn’t enough time to digest 
contents of an instruction plate. Also, 
many pilots fail to remember the many 
emergency procedures they may be 
called upon to perform. If plates for 
emergency controls have long and com- 
plicated instructions, and circumstances 
are “right”, pilot may be tempted to 





TABLE VI — WEIGHTED CONTROL USAGE FOR NORMAL PROCEDURES = F>, X “— 
Control No. (From Table ITI) 











Procedure Fp, 1 2 3 5 6 7 8 9 10 

A 20 .080 .040 .050 .020 5 .010 
B 10 .040 .025 .0C5 .020 .005 .005 
Cc 05 .018 012 .005 .005 .005 .005 
D 40 .200 -040 .020 .040 .060 .040 
E 05 015 .010 .005 .010 .005 .005 
F 20 .060 .050 .020 .010 .040 .010 .010 

-413 090 .157 -065 .070 .040 . 060 .020 .010 075 

Total = 1.000 





use his final alternative—that is, to 
bail out. 

10. Crash Hazards. Cockpits should 
be designed to offer maximum crash 
protection. Brackets, equipment, con- 
trol levers, handles, ete., should never 
be located wk re pilot may strike them 
should he be forced forward or side- 
ways in his seat. It is not uncommon 
for a tricycle-geared plane to land with 
a small amount of drift, tending to 
thrust pilot to one side of cockpit. 
Sharp corners, and projections can 
cause injury in such case. 

The numerous available publications 
on crash protection should prove of 
great value to the cockpit designer. 

Consideration of the foregoing items, 
together with the more obvious cockpit 
functions, leads to the realization that 
pilot opinion must give way to some- 
thing more definite. To this end, North- 
rop Aireraft Co. has under current de- 
velopment a system whereby a cockpit 
may be designed to a “formula”. 

Basie philosophy of the formula is 
expressed by Dr. E. F. Du Bois, of 
National Research Council on Aviation 
Medicine, who analogizes cockpit con- 
trol elements to an extension of pilot’s 
nervous system. A control arrangement 
designed after pilot’s habit-pattern 
would be sure to provide high effi- 
ciency. True, a pilot can, by proper 





TABLE IV -—— RATIO OF INDIVIDUAL CONTROL IMPORTANCE TO 


TOTAL PROCEDURE ( 


Feq 
1 





Normal Control No. (From Table II) 














Procedure ] 1 2 3 4 5 6 7 3 9 10 Total 
A .40 .20 .25 .10 .05 1.00 
B .40 25 .05 .20 .05 05 1.00 
c 35 25 10 .10 .10 .10 1.00 
D .50 .10 .05 .10 AG .10 1.00 
E .30 .20 .10 .20 .10 .10 1.00 
F .30 .25 .10 .05 .20 .05 .05 1.00 
TABLE V — RATIO OF INDIVIDUAL cares. IMPORTANCE TO 
TOTAL PROCEDURE (-—+) 
Emergency Control No. (From Table III) 
Condition | 1 2 3 4 5 6 7 g Total 
A .30 .30 .40 1.00 
B -10 .10 .10 .20 30 ‘ 1.00 
Cc -20 10 .10 -20 .30 .10 1.00 
D .30 .40 .30 1.00 
E .80 .20 1.00 
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training, learn to control his con- 
scious habit-patterns to an advanced 
degree. However, in circumstances re- 
quiring quick unplanned action, the 
subconscious arises to meet the occa- 
sion. It would be highly desirable to 
arrange controls so that difference be- 
tween pilot performance under control 
of conscious habit-patterns and that 
under control of subconscious action 
would not be too far apart. 

To accomplish this it is necessary to 
make the cockpit simple, for both 
pilot’s conscious and subconscious self 
ean comprehend simple things. Thus, 
it is necessary to place controls most 
used in the most accessible places. De- 
termination of just what controls are 
“most used” and just what areas are 
“most accessible” are the two unknowns 
which the formula evaluates. 

Derivation of formula for determin- 
ing relative use of controls is based 
upon investigation of the various pro- 
cedures pilot must perform, so that the 
basic design-intent of the particular 
airplane be realized. 

First step is assignment of “factors 
of importance” with the realization 
that pilot has two basic jobs—first, to 
control all normal functions of the air- 
plane; and second, failing in this, to 
cope with any emergency that may con- 
sequently arise. 

This means that the sum of design 
effort involved must be divided between 
normal and emergency pilot procedures 
in the ratio of their importance to the 
whole. Based on a “total importance” 
to the airplane of 1.00, controls de- 
signed for normal use might command 
a relative importance of, say, .80, and 
emergency controls .20. If the airplane 
were of radical design, where emer- 
gency procedures might conceivably be 
of greater use, the “importance fac- 
tors’ might be considerably altered. 
These importance factors should be as- 
signed by personnel familiar with the 
plane’s intended function, piloting 
technique, and procedure employed. 

Normal and emergency procedures 
are to be further broken down—as il- 
lustrated in Table I, which considers 
a typical, twin-jet, high-altitude fighter. 

Adjacent to the column headed 
“Normal Airplane Procedure” is ¢ol- 
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TABLE VII — WEIGHTED CONTROL USAGE FOR EMERGENCY 
PROCEDURES =F, X — 


Condition 


Control No. (From Table ITI) 


4 6 











.050. 
Total = 1. 








TABLE VIII — WEIGHTED CONTROL IMPORTANCE FOR DESIGN CONDITIONS 
F. ; 
Normal = F» (¥,, x —)s Fs = .70 


Control 


Throttles 

Landing gear normal 
Elevator trim 
Rudder trim 

Flaps 

Gun switches 


Gun charging handles..................... 


Fuel valves 


Fe 
= .70 (¥, x 


.290 
-063 


«tt0 
.046 (.067) 
.049 
.028 
.042 
.014 (.044) 
.007 
-053 


F. 
Emergency = F. (¥,, x —+):iF, = .30 


Control 


Fuel valves 

Ignition and starting switches 
Master switch 

Fire extinguisher switches 
Emergency cockpit enclosure 
Landing gear, emergency 
Emergency drop tanks 
Rudder trim 


Fe, 
PX 30 (Fr, x =) 
- (additive) 


.082 
.021 (additive) 





umn for “Normal Procedure Impor- 
tance”. Importance factors are as- 
signed to each of these procedures 
just as was done in assigning factors 
to the basie procedures. Here, it is 
assumed that the tactical mission of the 
plane is the most vital of the normal 
procedures, hence, a value of .40 is as- 
signed. Remaining procedures are sim- 
ilarly evaluated. Overall total is 1.00. 
At the present stage of formula de- 
velopment, these importance factors 
are somewhat arbitrary, and it may be 
possible with further development: and 
experience to assign more accurate 
values. 

Same procedure is employed in 
evaluation of emergency procedures 
(see bottom of Table I). 

Table II enumerates all controls 
used to accomplish the normal pro- 
cedures, while Table lili designates 
those for the emergency procedures. 

Next step is to evaluate relative im- 
portance of each control to the others, 
for each procedure. This has been done 
in Table IV for normal procedures and 
in Table V for emergency procedures. 

Subsequent step is to multiply val- 
ues in Table IV by corresponding im- 
portance factors in Table I, listed 
under “Normal Procedure Impor- 
tance”. Same is done for the emer- 
gency procedures (Table V), using 
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“Condition Importance” factors shown 
at bottom of Table I. By adding each 
resulting vertical column, a weighted 
average is obtained. As an additional 
check, these sums should together add 
up to 1.00. These procedures are il- 
lustrated in Tables VI and VII. 
Result, up to this point, is a repre- 
sentation of relative importance of each 
control in accomplishing normal pro- 
cedures and the same for accomplish- 
ing emergency procedures. Numerical 
relation between normal and emergency 
procedures is determined by multiply- 
ing each of the vertical columns in 
Tables VI and VII by the proper 
“Basic” or “Emergency Importance” 
factor. In the case of the “Basie Air- 
plane Function,” the factor .70 is used 
for the normal procedures; for emer- 
gency procedures the factor .30 is used 


° 


as a multiplier. This procedure is 
shown in Table VIII. 

Relative importance of all controls, 
for all procedures, normal and emer- 
gency, is determined in Table IX by 
merely arriving at a numerical order 
of controls, the largest value becoming 
number 1; second largest, number 2; 
ete. Where a control is used in both 
normal and emergency procedures, the 
sum of the numbers for this control is 
employed. Prior to this, however, 
there must be a determination of which 
controls shall, or can, be operated by 
left or right hand. Determination of 
the proper division of work between 
the hands is based upon percent of 
total time the left or right hand can 
be conveniently spared from the con- 
trol stick or wheel to operate other con- 
trols. This is determined for each of 
the normal procedures. It is assumed 
that use of emergency controls by left 
or right hand will be dictated largely 
by nature of the emergency, conse- 
quently only the normal procedures are 
used as a basis for determining the 
proper division of work. 

Evaluation of division of work is 
obtained by multiplying the percent 
of work for each hand, for each pro- 
cedure, by the importance factor, Fyn, 
of each procedure. Summation of val- 
ues for each hand yields the proper di- 
vision of total work between the left 
and right hand. Controls are then 
placed for left- or right-hand opera- 
tion as required to cause the sum of 
importance factors for each hand to 
correspond to the values of proper 
work division previously determined. 
This procedure is shown in Table X. 

This completes the determination of 
which controls are “most used”. Next 
step is to determine where to place 
them. This is accomplished by divid- 
ing the cockpit into a number of 
“zones” and establishing, for each, a 
value of accessibility. 

Areas on the sides of the cockpit, 
conveniently accessible to pilot, are 
shown in vne illustration accompanying 
this article. The representation applies 
to a specific type plane, and would 
necessarily be altered to suit other 
types. 

From pivot point of pilot’s shoulder, 





TABLE IX — CONTROL PLACEMENT IN TERMS OF NUMERICAL (ZONE) IMPORTANCE 


Left Hand 
Zone Control 
Throttles 
Elevator trim 
Emergency drop tanks 
Rudder trim 
Landing gear, normal 
Emergency cockpit enclosure 
—s gear, emergency 


ps 
Gun charging handles ? 
Ignition & starting switches....... 


SCOWONArmh Coto 


i 


Importance 


Right Hand 
Control Importance 


CEN: UES or .053 
Fue! valves .044 
.028 

Fire extinguisher switches. . 015 
h .013 

.007 


. 160 
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a basie are is drawn with a radius 
equal to horizontal distance from seat 
reference point to position specified by 
the AAF for location of throttle. Ares 
of suitable radii are then constructed 
on either side of this basie are. 

Next, spaces between ares are di- 
vided into a number of segments, the 
width of each segment representing 
that amount required for the installa- 
tion of a control of average size and 
configuration. The segments are stag- 
gered to minimize possibility of pilot 
striking one control with his arm while 
operating another with his hand. Each 
segment is numbered according to ac- 
cessibility, segment (1) being most ac- 
cessible, segment (2) next most acces- 
sible, ete. These numbers should be 
assigned with consideration to various 
elements. For example, center are 
preserves the angle a between pilot’s 
upper arm and forearm. This means 
that controls placed anywhere along 
this are could be operated with the 
same maximum efficiency. Ares for- 
ward and aft of the center would re- 
flect less efficiency of pilot operation. 
Since controls located low in cockpit 
are more difficult to see than those 
located higher, the lower segments are 
considered less accessible. As further 
development along these lines is real- 
ized, more accuracy in assigning val- 
ues of segment-accessibility will re- 
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TABLE X — REQUIRED DIVISION OF WORK BETWEEN LEFT AND RIGHT HANDS 





Norma! Procedure Fp, L. H. Fp, XL. Ree. Fp, XR. H. 
A .20 1.00 .200 0.00 .000 
B -10 .50 .050 .50 -050 
Cc .05 .50 .025 .50 .025 
D .40 . 80 .320 .20 .080 
E .05 .50 .025 .50 .025 
F 20 1.00 . 200 .00 -000 
.820 .180 
L. H. Work R. H. Work 


Departure of work division from 


theoretically ideal = . 
= .180 — .160 = .020 


840 — .820 = .020 





sult—for more efficient arrangement. 

Segmental importance will also be 
based on the type or configuration of 
the control. Thus, some controls are 
easier to operate as twist-knobs, wheels, 
or push-pull controls, rather than as 
levers. Just which should be twist- 
knobs or wheels, ete., is rather difficult 
to determine; but choice should, per- 
haps, be based on operating loads, 
sensitivity of control, mechanical ad- 
vantage, and other factors. Develop- 
ment along these lines is going for- 
ward. 

Final process in locating controls by 
this method is to place each control in 
accordance with the illustrated zoning 
trend. 

It is recognized that the system 
here outlined is deliberately of an 
idealistic nature, being developed with 


little regard to the technical problems 
sure to arise. Though technical prob- 
lems may dictate deviation, it should 
be first determined which can be more 
economically saerificed—airplane oper- 
ational efficiency, which is directly re- 
lated to pilot convenience, or technical 
effort and expenditure. 

It is worth considerable note, on 
the part of those who are responsible 
for marketing functions, that an air- 
plane is “sold” through its cockpit. 
Basie impressions are acquired there. 
Regardless of structural and aerody- 
namic characteristics of the eraft, if 
the pilot will not “buy” the cockpit he 
may not buy the plane, either. Cockpit 
design—through analytical means— 
will go a long way in facilitating that 
basically important problem of air- 
plane marketing. 





THE NUMERICAL ORDER OF 
THESE SEGMENTS REFLECTS 
THE TREND OF ACCESSIBILITY 
TO THE PILOT. THE SMALL- 
ER THE NUMBER, THE MORE 
ACCESSIBLE. 
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SHOULDER PIVOT POINT 


NO CONTROLS IN 


SHADED AREAS 


SEAT REFERENCE POINT. 
DISTANCE FROM ° 
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ACCESSIBILITY ZONING OF TYPICAL FIGHTER TYPE AIRPLANE 
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Rotative Flight Brake Proposed 
To Moderate Landing Speeds 


By JAMES G. RAY, Vice-President, Southwest Airways Co. 
With AVIATION staff sketches by E. J. Bulban 











In actua: use, states Mr. Ray, pilot sets wing flaps in full-lift position, switches on auto- 
rotating flight brake, and brings craft in at steeper angle than would be possible with 


drag flaps alone. 


Submitted here is a method de- 
veloped by the author for rap- 
idly varying airplane drag — 
without disturbing the aerody- 
namic qualities necessary for 
optimum control at lesser veloci- 
ties such as employed during 
alighting. 


resulted in aerodynamic clean- 

liness to the exter‘, that accelera- 
tion buildup has necessitated lengthier 
approaches in order to keep final 
speeds to a minimum. This factor— 
causing a reduction in aircraft utility 
—has resulted in an intensive search 
for means of varying drag. 

Flaps, split rudders, and rotating 
strut fairings to increase drag have all 
been tried, with the first named being 
the most generally used. However, the 
drag flap has a number of shortcom- 
ings. Probably the most outstanding 
of these deficiencies is that when the 
flap is used thus, it cannot also be em- 
ployed for increasing overall lift—of 
great importance because of the neces- 
sity of keeping landing speed as low 
as possible, Other flap faults are that 


(restr design refinement has 
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it must be large to be effective, thus 
appreciably increasing _ structural 
weight; moreover, it affects longitudi- 
nal stability, interfering with ma- 
neuverability. 

It is well known that an autorotating 
rotor, pulled through the air with disk 
at right angles to direction of motion 
is the most practicable means of pro- 
ducing aerodynamic drag. Theoreti- 





eally, the drag of a rotor is 1.6 times 
that of a flat plate having an area 
equal to the rotor’s disk. In actual 
tests a figure of 1.5 has been obtained. 
Let’s consider, therefore, the feasibility 
of using this high rotor drag as a means 
of decelerating aircraft. 

Probably the best place to install a 
drag rotor would be at the craft’s tail, 
with the axis of rotation aimed through 
the plane’s C.G., so that there will be no 
tendency for rotor forces to disturb 
the aerodynamic balance. In addition, 
full-lift flaps would be installed. 

Such a rotor can be surprisingly 
small. On a 3,000-lb. craft, diameter 
could be slightly less than 4 ft. and 
chord about 3 in., yet 250 lb. of drag 
would be produced at 75-mph. gliding 
speed. This drag would probably equal 
the normal drag of the airplane at this 
speed and would steepen the glide angle 
from about 12:1 (which can be ex- 
pected for a well-designed aircraft) to 
approximately 6:1 when full rotor drag 
is applied. 

It is believed that a rotor of this size 
can be built to weigh about 6-7 lb., 
and can be installed at an overall in- 
crease in weight of not more than 10-12 
lb. When the rotor is inoperative, the 
blades could be feathered and aligned 
vertically with the rudder, thus provid- 
ing extra vertical fin area. The rotor 
would not be mounted to the rudder it- 
self because a movement of this sur- 
face would also move the rotor, thus 


This sketch shows how Author Ray's novel flight brake would be fitted to small craft. 
Mounting necessitates split rudder. Here blades are in feathered position, giving extra 


vertical fin area. Arrow aims through CG. 
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Some extra rudder area might be necessary to offset any disturbance in airflow passing 


through rofor. 
about 10-12 Ib. 


producing a control action that would 
oppose that produced by the rudder. 

The greatest advantage of this type 
of flight brake would be in its ability 
to quickly vary the amount of drag. 
The rotor would be brought into opera- 
tion by the pilot moving a lever, some- 
what like a conventional throttle, to 
unfeather the blades and start them 
spinning. As blade angle was in- 
creased, speed of the rotor would 
mount; and when flat or autorotative 
angles are reached, rotor drag would 
develop until the optimum angle is at- 
tained, at which point the blades would 
go against a stop to prevent their be- 
ing over-pitched. Thus any amount of 
drag, from optimum to none, could be 
attained. 

Such a control is badly needed in 
flying. It would be difficult to fully 
estimate all its values. A rotor flight- 
brake would provide pilots with a much 
larger variation of their glide paths 
than ean be obtained in any other man- 
ner, and in a form that could be used 
easily, accurately, and safely. When 
landing in a small area, the pilot would 
set his flaps for maximum lift and his 
rotor brake for approximately half 
drag, permitting a relatively steep 
ascent, and making it easier to ap- 
proach accurately. Then as he ap- 
proaches, he can continuously adjust 
his glide path to remain lined up ex- 
actly on the spot on which he wishes 
to make contact. If he finds he is 
headed for an overshoot, he can ac juste 
the rotor for more drag and steepen his 
landing. 

These adjustments would make it 
possible to land accurately in small 
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It's stated that such an installation fitted to small plane would weigh 


areas, and of course could always be 
counted on, even in event of engine 
failure. 

Two other methods of decelerating 
aircraft have been devised. One means 
is to open a small parachute attached 
to the airplane’s tail. This produces 
sufficient drag to give a steep glide 
path, but it incorporates no way of 

arying drag. If it becomes necessary 
to cut the chute loose because the plane 
is undershooting, then the landing must 
be completed without its assistance. 

Reversing prop pitch is the other 
method of slowing aireraft. It can be 


used satisfactorily after a landing in. 


order to shorten ground roll. However, 
use of the reversing prop during the 
glide is not promising, for two reasons: 
Turbulence tends to buffet the control 
surfaces; and in case power is sud- 
denly needed in an emergency it will 





not become available until the airscrews 
ean be reset for forward thrust. 

Actually the amount of drag (re- 
versed thrust) that can be obtained 
from a reversed pitch prop is not as 
much as might be expected. When 
pitch is reversed, the propeller blade 
is running with its airfoil upside down, 
with twist opposite to normal. As a 
general rule, an autorotating rotor of 
equal diameter will produce more drag 
at glide speeds above 40 mph. than a 
power-driven reversed airscrew. 

As far as the writer knows, the 
autorotative flight brake has not been 
tested in full-seale flight. Ground tests 
up to 80 mph. have been conducted by 
the author with rotors mounted on 
automobiles, without encountering un- 
expected difficulties. However, flight 
tests might reveal additional problems. 

One of these would encompass the 
excessive speeds attained by blade tips 
when full drag would be applied to a 
craft traveling at hight forward speed. 
It is believed that when blade tips 
reach the speed of sound, their rota- 
tional speed will be limited by the sud- 
den increase in their drag. If this is 
found to be the ease, hub and blades 
could be designed to carry the centrifu- 
gal forces generated at this speed. How- 
ever, if this does not prove to be the 
upper limit to the rotor’s speed, it 
might be desirable to install a gover- 
nor that would limit rpm. to some 
selected maximum. 

Another possible difficulty might be 
that rudder action would be affected by 
operation of the rotor behind it. This 
disturbance should be rather small, 
however, because airflow through the 
rotor is not slowed to any appreciable 
extent, and size of the rudder could 
be increased slightly in compensation. 

Yet none of these anticipated prob- 
lems seems to be serious enough to in- 
terfere with the intended use of rotary 
flight brakes. 


cia cll 


Twin-rudder craft would permit dual mounting of Author Ray's device, affording even 


broader control. 


Rotors would be so mounted that they would not be wiped off even 


during ftail-low landing with tricycle gear craft. 
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WORLDATA 


AVIATION ABROAD 


ENGLAND—Air Ministry offi- 
cials have announced addition of 
six new types to official ‘‘Braba- 
zon” list, including 12-jet 130- 
ton flying boat, 60-70 ton jet 
landplane, 2 feederplanes, and 2 
helicopters. They also stated 
that British will only have con- 
verted military craft available 
in quantity for next few years, 
and that to keep up with compe- 
tition U.S. planes will have to 
be purchased. They estimated 
that only by mid-1950 will ma- 








have been replaced by new types 
By that time, they stated, Euro- 
pean fares will be down to an 
average of 4%oc. per mile, and 
international fares to 6c. 

In the meantime, BOAC, after 
receiving its first Tudor, an- 
nounced cancellation of orders 
for 78 of these craft. Reasons 
given included pressurization 
troubles, bad performance in 
test flights, and excessive empty 
weight. Instead, Hermes III 
and IV planes will be ordered, 
both of which are jet types. Un- 
suitability of Tudor, and also of 





jority of military conversions}Hermes I was predicted previ- 











BRITISH TRANSONIC RESEARCH CRAFT 


This expendable 6-ft-span winged rocket to be used in gathering 
data for design of a full-size plane has bi-fuel German Walter type 
power plant and is expected to reach 800 mph. Loaded with tele- 


metering devices and fitted with radar, model will be dropped by 
Mosquito (as depicted in background), and fuel then ignited for 
flight of about 70 sec. 
matically dive into sea. 


When fuel is exhausted, model will auto- 
("The Aeroplane''-British Combine photo) 








DEALER SCHOOL TAKES WINGS 


A new product-selling scheme inaugurated by Atlas Supply Co., 
Newark, N. J., utilizes a DC-4 (above) specially fitted out to house 
a complete line of company's aviation-auto goods in attractive 
display above. Craft is now touring more than 800 airports in 
U. S. and Canada, featuring dealer promotion and training-in-the- 
plane, and introducing new line of aircraft accessories. Equipped 
with 16 léunge chairs, bunk, and galley, flying showroom also has 
sound picture equipment in addition to neatly arranged displays. 
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ously (see Worldata, Oct. 1946 
AVIATION), so BOAC’s action 
does not come as a surprise. In- 
siders expect additional orders 
for Constellations or DC-é6s to 
enable British airlines to keep 
their heads above competitive 
waters. 

DeHavilland has now received 
an additional order for 20 Doves 
from Argentina, which raises 
total number of Doves now on 
order to 255, valued at 14 mil- 
lion dollars, and destined for 20 
countries on 5 continents. 

Plans are being completed for 
immediate construction of proto- 
type 100-passenger jet flying 
wing. Range is projected as 
3,500 mi. in 7 hr. time, with 100 
passengers, crew of 14, and 7 
tons of mail and freight. 


FRANCE—First French J-P air- 
plane—Leduc 0-10—was carried 
aloft piggy-back by large trans- 
port for its first powered flight. 
Reports indicate plane _ per- 
formed satisfactorily, and that 
production will be started im- 
mediately. 


RUSSIA—Official announcements 
stated that beginning in 1948, 
four-engine high-speed trans- 
ports will be operated on world’s 
longest  airline-in-one-country, 
between Moscow and Vladivos- 
tok. Toward end of ’47, proto- 
type of twin-engined 30-passen- 
ger successor to Russian-built 
DC-3 will also be flying, as well 
as a 12-passenger twin-engined 
feederliner, and a 4-8 passenger 
feederplane. 


INDIA—Asian Air Associates, 
headed by Rusi Mistri, is com- 
pleting plans to build Chrislea 
Ace, now being produced by a 
subsidiary in England, as soon 
as demand grows. Presently 
there are only 100 _ licensed 
private pilots in India, and only 
27 airports which can be used. 
However, substantial govern- 
ment subsidies to flying clubs, 
special bonuses for new licenses, 
and opening of military airports, 
are expected to increase the 





AUSTRALIA—News of signing 
of air agreement by both Aus- 
tralia and New Zealand with 
America was received with satis- 
faction. British Pacific Airlines 
will eventually take over oper- 
ations, pooling traffic with 
Canadian airline. However, both 
companies will bear own ex- 
penses and maintain own ground 
equipment and staffs, thereby 
duplicating major part of costs. 
Reports from Australia indi- 
eate that British manufacturers 
are basing their sales campaign 
on a point which is getting much 
attention. They are guarantee- 
ing that the airliners which they 
will deliver will be suitable for 
immediate installation of jet 
units with minimum of cost or 
trouble, as soon as these units 
are commercially practicable. 


PERU—Peruvian International 
Airways, new company headed 
by Lt. Gen. Harold L. George, 


and founded by a group includ- 
ing C. M. Keys, has ordered sev- 
eral Douglas DC-6és for use on 
proposed service to U. S. 


SAN JOSE—Rate war is now in 
progress between TACA, LACSA 
and TAN. All companies origi- 
nally charged same fares, but 
recently LACSA and TAN have 
been charged with granting dis- 
counts, running as high as 75%, 
to groups of passengers, causing 
the current fare battle. 


CUBA—Control of Expreso Aereo 
Inter Americano, local airline 
serving Miami, is réported pur- 
chased by Transair, New York. 
Transair will assign at least four 
DC-8s to Expreso, and intends 
to exercise Expreso’s option to 
purchase, from PAA, control of 
— only other Cuban oper- 
ator. 


BRAZIL—This country is among 
first in Latin America to attempt 
to put an end to formation of air 
transport lines by irresponsible 
parties or promoters. New gov- 
ernment regulations require $1 
million capital for all new air- 





number of pilots rapidly. 
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POWER FOR THE WAC 


lines which apply for a charter. 


First photo of small ssteel welded rocket engine which powers 
Caltech's WAC Corporal sounding rocket (page 119, May 1946 


“Aviation") shows power plant's u 
is spiraled around’ rocket's firing 


Liquid fuel 
Holding 


nusual configuration. 
chamber as a coolant. 


engine is W. L. Wilkinson, sales mgr. of Solar Aircraft, its maker. 





("Aviation photo) 


AVIATION, January; 1947 
































Landing Gear Pre-Rotator 
| Housed Within Wheel 
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CHEDULED For TRYOUT on Lock- » Electric unit slated for test on Constitution employs “forgotten” 
: fe ais 

) heed’s new Constitution is an elee- winding. Low weight and compactness permit designing as integ- 
trie landing gear wheel pre-rotation 
unit developed by Otto E. Dever of ral part of wheel assembly. 
Burbank, Cal. Of immediate commer- 
cial interest is a smaller unit he has 
developed for tests on Lockheed’s “gold p> 
plate” Constellation. [- 

The Constitution unit—of which 28 | 
are reported under construction for | 
Lockheed by Wells Aircraft Parts Co. 
—consists of an outer armature ring 
of 168 segments and a field unit of 12 
coils. The motor uses a ring type wind- | _ 
ing, has a width of but 14% in. a dia. | 
of only 10 in. across the air gap within 
the armature, and has a total weight 
of 15 lb. Both armature and coil are 
: : integral parts of the wheel assembly. 

Preliminary engineering tests indi- 
cate that the motor will build up full 
pre-rotation of the Constitution’s eight 
main landing gear wheels in 2 min., 
and hold it within 5% of touchdown 
speed, in this case 630 rpm. for a touch 
: speed of 90 mph. 

It is expected the Dever unit will be 
completely automatic in operation, with 
starting actuated by a switch set in 
operation by lowering of the flaps. In 
the Constitution an auxiliary power 
plant will provide an input of 120v., 
50 amp., for a starting load equal to 
9 hp., though peak rotation can be 
maintained with 15 amp. Lockheed’. as ee 
specifications call for operation of the — —  ————_=eerenatnmmmnmnetinenneeenenieene : mcm Ts 
unit up to 5 min. per landing, with two © ee 3 
such runs within 15 min., this latter to Landing gear wheel pre-rotation unit developed by Otto E. Dever, showing motor in fore- 
cover the possibility of going around — ground and commutator and armature in background. Unit uses ring type winding which can 
for a second approach. be varied to achieve necessary pre-rotation speeds of different aircraft. 
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Dever pre-rotation motor field unit and mounting in position for fitting on DC type Dever unit showing rotating element (armature) 
Hayes 15 x 4 brake. It is mounted on brake flange shoulder to assure con- mounted on a 17.00-20 Hayes wheel employing dual 
centricity. Insulation includes use of Dow-Corning 996 silicone varnish. 4-in. brakes. 
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Aircratt Engine Plant 
Goes Underground 


Engine test cell is integral part of under- First photos of Swedish factory show how proper use of color 


round plant. By leaving natural rock walls - ° ° eee : ° 
Frigg i i gives a feeling of roominess; indicate how low maintenance 


is on entrance doors and usual sound dead- costs counteract initial high expenses. 
ening between cells and control rooms. Ex- 
haust vents, like ventilation system for other 
parts of plant, can be drilled up through 
hillside roof in zig-zag shape to eliminate 
bomb damage; lead seals in all outlets could 
be used to stop radioactivity of atomic bombs. 





ine 







Initial views of Bolinder-Munktell underground engine factory near white to counteract claustrophobia. Lighting is mixture of fluorescent 
Eskilstuna, Sweden, designed and built to withstand even atomic and incandescent to give warm shade akin to normal sunlight. 
bombing. Walls, ceilings, and much of machinery are painted near- Added “roominess' is achieved with light-structure partitions. 








? 
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Machine tools can be arranged as efficiently 
underground as above surface, as shown here. 
Engineers see no practical limit to size for 
subterranean plants, and such installations 
can be made about as fast as conventional 
plants. This B-M plant was built and 


equipped in less than two years; another 
later one near Stockholm was set up jin 
about half that time. Note doorways in 
side walls connecting to other workrooms, 
which are probably of same size as this one. 
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Another aisle in Bolinder-Munktell plant, 
suggesting such rooms radiate from central 
point. Shown are overhead crane and air 
conditioning inlets. The even temperatures of 
underground plants have been found fo reduce 
heating costs and, with proper air condition- 
ing, greatly improve workers’ health. In some 
cases fake windows backed by outdoor scenes 
are used to combat closed-in feeling. In 
this plant, air purifying equipment would 
permit workers to stay in as long as 34 hr. 
with all inlets sealed in event of atomic or 
poison gas attack. Conversely, emptying 
plant of workers and sealing outlets would 
be means of extinguishing fire within five to 
eight minutes. 


Photo during construction shows Tudor type 
arch achieved by careful blasting. Under- 
ground factory initial costs usually exceed 
those of conventional above-ground plants, 
but maintenance costs are much lower. Sub- 
terranean plant costs vary widely, depend- 
ing on quality of rock; faults and cracks 
can add to expense just as they do in 
foundations for ordinary plant buildings. 





Static Stability Analysis 
For Flying Boats and Seaplanes 


PART . II 


By ERNEST G. STOUT, Head of Naval Aircraft Research, Consolidated Vultee Aircraft Corp. 


ts 


Waterplane inertia and effect of free liquid surface on stability 
are discussed in this continuing presentation. 
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Fig. 4. Moment of inertia of plane figures about axis through C.G. 


S WE HAVE NOTED in Eqs. 22 and 
A® of Part I (page 71, Dec. 46, 


AVIATION), the expression for 
BM eontains the moment of inertia of 
the waterplane area, in the numerator. 
Since this area depends upon the geom- 
etry of the hull in question and varies 
with each specific problem, it is desir- 
able to review briefly the derivation of 
the moment of inertia of areas, and 
discuss accepted procedures available 
to the designer for calculating this 
value. 
Moment of a force about a point is 
known to be the product of the force 
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“the axis. 


and perpendicuiar distance of its line 
of action trom the point. Similarly, 
the moment of an area about a given 
axis is the area multiplied by distance 
of its C. G. from this axis. For an 


irregular area it is often convenient: 


to divide the area into a number of 
small areas and to sum up the mo- 
ments of all these small areas about 
In all of these well-known 
eases, the force or area is simply mul- 
tiplied by a distance. If, however, all 
of these small areas are multiplied by 
the distance squared, and the products 
added, the result would then be the 


moment of inertia of the area about 
the given axis. 

All engineering handbooks tabulate 
formulas for the moment of inertia of 
regular figures, several of which are 
repeated here. These moments of in- 
ertia are usually presented in two 
forms—first being when the axis is 
through the C.G. of the figure and par- 
allel to the baseline, as illustrated in 
Fig. 4 (known as the J, of the figure, 
such moment of inertia always being 
less than that about any other axis 
parallel to it); second, when the axis 
is one of the sides, as shown in Fig. 5. 

Referring to Fig. 6, it is desired to 
determine the moment of inertia of the 
irregular area ABCD about base DC. 
Thus, take a strip PQ of length y and 
infinitely small width dx. Then, taking 
PQ as a rectangle, we see that its mo- 
ment of inertia about DC is, 


FX de) p= ay de (25) 


where y X dz is the area. Moment of 
inertia of the whole figure about DC 
will then be the sum of all such ex- 
pressions as this, or, 


I= [Zee (26) 


Since it is usually required to find 
the waterplane moment of inertia of a 
hull, about the centerline, we must add 
the moment of inertia of both sides 
and, because these sides are symmetri- 
cal, we have, 


=Zfve (27) 


where y is the semi-ordinate of the 
waterplane. We recognize this as the 
term that appeared in the numerator 
of Kq. 22. 

Because the infinitely small strip 
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method is difficult to compute, and 
wishing to take advantage of the stand- 
ard formulas given for regular figures 
in handbooks, it has been found that 
an approximate method, utilizing the 
standard formulas, is sufficiently ac- 
curate for seaplane analysis. First step 
is to lay out waterplane halfbreadths 
from hull centerline, as shown in Fig. 
7. This is the half section of the hull 
eut by the plane of the normal free 
water surface when at rest. The irregu- 
lar area is then divided into a series 
of rectangles and triangles which 
closely approximate the irregular area. 
Now, the moment of inertia of each 
regular area can be readily computed 
from the standard formulas, and the 
sum of all such moments of inertia very 
closely approximates the original wa- 
terplane. 

Care should be exercised to use the 
appropriate formula—for not only the 
shape of the area in question, but also 
for its position. Whenever a rectangle 
or triangle has a base that is common 
to the hull centerline—such as areas 
(1) and (4) of Fig. 7, J is computed 
as shown in Fig. 5. However, when the 
area is removed from the hull center- 
line, such as area (12) it is necessary 
to first compute its 7, about an axis 
through its C.G. and parallel to the hull 
centerline, as shown in Fig. 4, then 
multiplying this I, by the product of 
the area and the distance from area 
C.G. to hull centerline squared. It 
should be remembered that the C.G. 
of a triangle is one-third the height 
from the base. 

If inch-dimensions are used, the units 
for moment of inertia will be inches 
to the fourth power. This can then be 
reduced to feet to the fourth power 
by dividing by 12* or 20,740, as shown 
in Fig. 7. (Since the semi-waterplane 
has been used, it is necessary to multi- 
ply by two to obtain total waterplane 
inertia.) For most practical purposes, 
the preceding method for determining 
moment of inertia of waterplane area 
is sufficiently accurate and is recom- 
mended to the seaplane designer. 

In Part I we derived the expression 
for computing BM—distance from cen- 
ter of buoyancy to metacenter—and as 
explained, the metacenter is the pre- 
dominate factor in all statie stability 
calculations. If the seaplane consisted 
entirely of solid objects this value of 
BM would be sufficient. Unfortunately, 
however, the modern long range sea- 
plane or flying boat contains a vast 
amount of liquid fuel, hence it is pos- 
sible to have present a large destabiliz- 
ing force, unless careful attention is 
paid to baffling this fuel into areas of 
small liquid surface. Because this fac- 
tor is clearly out of proportion to what 
migat be suspected by casual inspection 
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Fig. 5. Moment of inertia of plane figures about axis along one edge. 


it is deemed advisable to discuss this 
phenomenon, and its effect on the meta- 
center. 

It is obvious that if all tanks are full 
and the craft is heeled slightly, the 
fuel will have precisely the same effect 
as if it were a solid body having the 
same weight and C:G. as the fuel. If, 
however, we have tanks that are not 
completely filled but have a free sur- 
face, as wl in Fig. 8, and if the craft 
is heeled over to some small angle 0, 
the fuel in the tank must adjust itself 
so that its surface w’ I’ is parallel to 
the free waterline W’ L’. Let the vol- 
ume of either of the small wedges wsw’ 
or Isl’ be v, and g,g’ the positions of 
the C.G.s, and b,b’ the C.G.s of the 
whole volume of liquid in the upright 
and inelined positions, respectively. 
Then, if V, is the total volume of 
liquid in the tank, we have, 





Ve X bb’ = Vo X gg’ (28) 
or 
i Vo , 
bb’ = V X 99 (29) 


and bb’ is parallel to gg’. 

Now, in the same manner as we 
found the moment of transference of 
the wedges WSW’ and LSL’ in Fig. 1 
(Part I), we can find the moment of 
transference of the small wedges wsw’ 
and Isl’. Hence, 


vo X gg’ = pi X sin 6 (30) 
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Fig. 6. Moment of inertia of irregular plane 
figure. 


where p is the specific gravity of liquid 
compared with outside water, approxi- 
mately 0.70 for gasoline; i is the mo- 
ment of inertia of the free surface of 
the liquid in the tank about a fore-and- 
aft axis through s; and 4 is the angle 
of heel. Substituting this value for 
% X gg’ we have, 
pi sin 6 

Ve 

Through b’ the new vertical is drawn, 
which intersects the upright axis at m; 
then, 


bb’ = bm X sin 0 (32) 


and consequently, 


bb’ = (31) 


bm X sin 6 = _pt sino (33) 
Vo 
and 
_ pt 
bm = 7 (34) 


Now if the gasoline were solid, its 
C.G. would be at b both in the upright 
and inclined conditions, but the weight 
of the gasoline now acts through the 
point b’ in the line b’m, and its effect 
on the craft is just the same as if it 
were a solid weight concentrated at the 
point m. Although b is the actual C.G. 
of the liquid, its effect on the seaplane, 
when inclined through any angle ever 
so small is the same as though it were 
at the point m—called the virtual C.G. 
of the liquid. This is much the same 
as though a pendulum were suspended 
at m with its bob or mass at b. On in- 
clining the hull an angle 4, the pendu- 
lum will take the position mb’. This 
corresponds exactly to the action of 
the liquid. 

From this discussion we see that the 
C.G. of the aircraft cannot be regarded 
as being at G, but as having risen to 
Go. If W. be pounds of the liquid in 
the tank, which is the volume V, multi- 
plied by density in lb. eu. ft., and W 
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COMPUTATION 


231,000 IN —s« 8. BhY3 
45,300 IN* 
209,000 IN“ 10." 
9,550,000 IN* il” 
22,200,000 IN* 12." 
6,680,000 IN 13, * 


3, 120, 000 IN4 


9. bhY36+[Ax (d)*) = 


TOTAL 


DIMENSIONS ARE IN INCHES- LATERAL SCALE IS THREE TIMES HORIZONTAL FOR CLARITY IN DIAGRAM. 


339,000 IN* 
870,600 IN* 
1,010,244 IN 
058,405 IN* 
1,868,840 IN.* 
1,152,200 IN4 
48, 314,500 IN* 


MOMENT OF INERTIA/2 = 48,314,500/20,740 = 2330 FT.* 
TOTAL “I” = 2330x2 = 4660FT* 





Fig. 7. Moment of inertia of hull waterplane area. 


is the total gross weight in pounds, we 
have, 
W X GG@o = Wo X bm 
= Vo (Ib./cu.ft.) X[bm 
and, therefore 


GG = “> X (Ib./cu.ft.) X bm = 
Ww 
Vo bm 


v: 


(35) 





(36) 


(Ib./cu.ft.) 1 


W wis a 
where V is the total volume of displace- 
ment. But we have seen from Eq. 34, 
that 


(37) 





Fig. 8. Diagram showing instability of free 
liquid surfaces. 
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pi 
bm = ae 
therefore, 
GQ) = —- 


New moment of stability at 4 is 
WX GM X sin @= 
W X (GM — GG) sin 6 


= WX (GM — 7) sin 9 (39) 
the metacentric height being reduced 
by the simple expression pi/V. 

It should be pointed out here that 
the amount of liquid does not affect: the 
result, but only the moment of inertia 
of the free surface. The foregoing dis- 
cussion emphasizes the necessity for 
adequate baffling in the fuel tanks, and 
the prevention of accumulated water in 
the hull bilges. It is also apparent that 
the baffies should be placed in a fore- 
and-aft position, thus dividing the 
tanks into compartments with a mini- 
mum of lateral width. This is easily 
demonstrated by reference to Fig. 9. 
If we assume a fuel tank where the 
plan view is represented by ABCD, its 
i about the fore-and-aft axis XY is, 
from Fig. 4, 4 x 4°/12 or 21.33 ft.*. 
If the lateral baffie ’Q is installed, the 
tank is divided into two tanks APQD 
and PBCQ. The total i now becomes 
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Fig. 9. Representation of baffling of free 
liquid surfaces. 


2(2 x 4°) /12 or still 21.33 ft.‘, the i 
about the longitudinal axis remaining 
the same. However, if a longitudinal 
baffle is placed on XY we now have two 
sections ABXY and CDXY with fore- 
and-aft axes a’y’ and 2”y”, respec- 
tively, and the total i is now 2(4 X 2)/ 
12 or 5.33 ft.*, which is one-fourth the 
initial value. The total reduction in 
BM is given by, 


La = -L¢ 


for each such free surface. Sbm is not 
negligible unless the tanks are well 
baffled. 


Erratum: In Part I, Dec. °46 Aviation, 
diagrams for Figs. 1 and 2 were inad- 
vertently interchanged. 
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PLANT’ PRACTICE HIGHLIGHTS 





Jet Blade Production Difficulties 
Solved Via 16th Century Wax Process 


e Mass output of precision-cast turbine blades is being accom- 
plished by Westinghouse Electrie Corp. through employment of 
wax model process originated in 1554 by Cellini. 

Blades were previously stamped out of hot metal by heavy forge. 
Development of a more durable metal alloy made the blades so 
hard that drop-forge dies suffered excessive wear and frequently 
broke. Other odd-shaped designs could not be mass-produced at 
all. 

Only machining now required is in making a blade master 
pattern. A metal die is made from the pattern, then molten wax 
is injected into the die to produce a wax model of pattern. Twelve 
models are mounted on wax base and covered with metal flask 
into which is poured a clay and silica mixture. After cement has 
hardened, flask is placed in oven, and wax is melted and burned 
away. Molten cobalt-chromium alloy is then poured into cement 
mold, filling eavity left by wax. After cooling, cement is knocked 
away, and blades are finished. 





Compact Conveyor Speeds Spray Painting 


e This small conveyor, designed and built by Ryan Aero- facilities. Having rollers for quick transportation to any 
nautical Co., has added to usefulness of spray gun in experi- part of plant, unit carries a DeVilbiss spray gun, air hose, 
mental and development work, in which it is frequently nec- and air regulator and filter (on rear side). Regulator is 
essary to paint individual parts in scattered locations— readily connected to air supply which is available through- 
away from waterfall booths and other special production out factory. 


Ge 
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PRACTICAL ENGINEERING 
OF ROTARY WING AIRCRAFT 


PART VII 


By JOHN E. McDONALD, Fogineering Staff, Autogiro Company of America 


Clearly analyzed in this further study of rotorcraft vibratory 
phenomena, are considerations of resonant oscillations in plane of 
rotation, blade natural frequencies, ground resonance, and critical 
speeds. 


NE MODE OF OSCILLATION in the 
QO plane of rotation has already 
been treated in Part VI (Dec. 
AvIATION). This mode involved syn- 
chronous displacement of all blades in a 
torsional sense. Other modes of far 
greater importance are associated with 
a non-synehronous or off-phase swing- 
ing of blades. 

In Fig. 9 are shown schematic rep- 
resentations of a two- and a three- 
blade rotor. Center of each rotor is 
considered to be restrained by a spring 
of rate K,, which is anchored to the 
fixed point 0. Speed of rotation of 
the rotor is Q, and the frame of ref- 


erence x, y, originates at the point 0 


and rotates with the rotor at the 
speed ©. If an observer established 
on the rotating frame applies an oscil- 
lating force to the hub center he will, 
in general, find that resonant motions 
ean be excited at several different fore- 
ing frequencies w,. These frequencies 
will be found to vary, depending upon 
the rotational speed Q, but in every 
ease the general nature of the excited 
oscillation will be the same. The hub 
center will move in an elliptical path 
(proportions of the ellipse ranging 
from a line to a cirele) and the blades 
will perform an off-phase swinging. 
Blades of the two-bladed rotor oscillate 
under a phase difference of 2x/2 and 
the motion resolves itself in a simple 
“V -ing”’ action. In the ease of the 
three-bladed rotor, the phase difference 
is 2x/3, and the concomitant blade mo- 
tion is analogous to the voltage oscil- 
lation in a three-phase electric circuit. 

At a certain rotative speed Q, the ob- 
server will find that both hub center 
and blades will diverge from their 
equilibrium position until the blades 
are restrained by their root stops. 
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Divergence remains statie at this point 
—the frequency of oscillation wo, = 0. 
Such a condition corresponds to a 
critical speed, and to the observer on a 
fixed system the rotor center will ap- 
pear to whirl in the direction of rota- 
tion at a frequency 0. 

In both the two-bladed and three- 
bladed rotor systems, there exists a 
relatively broad rotative speed range 
where hub and blade oscillations may 
occur without the requirement of ex- 
ternal excitation. Such oscillations in- 
volve an elliptical hub motion and an 
off-phase blade motion. The oscilla- 
tions are dynamically divergent, com- 
mencing at small amplitude and rap- 
idly building up to amplitudes limited 
only by blade root stops. The motion 
is a dynamic instability and the oscil- 
lations are self-excited. 

In the ease of the twe-bladed rotor 


a secona region of instability is en- ~ 


countered in a speed range below the 
critical speed. The oscillation occurs 
at zero frequency (w, = 0), and both 
hub and blades diverge in a manner 
similar to that occurring at the critical 
speed. 


For derivation of equations em- 
ployed in the discussion of vibration, 
see refs. 1 and 2.* Ref. 3 treats specif- 
ically with the response of a rotor to 
periodic forces. In the succeeding 
paragraphs, designations employed are 
as follows: K,, spring restraint of 
pylon, assumed isotropic; M, equiva- 
lent mass of pylon. (This mass will 
have such magnitude that in conjune- 
tion with the spring rate K, it will 
yield the observed pylon natural fre- 
quency. Total mass of pylon and blades 
will be M+ nm.) ; w,, natural frequency 
of pylon in fixed reference system, 
blades assumed fixed and_ rigid 
(\/K,/M+nm); ©,., natural  fre- 
quency of blade oscillation when rotor 
is not turning; »,, natural frequency 
of blade oscillation referred to rotat- 
ing system when rotor is turning; 
s* = 1 + p?/b’; B, linear velocity 
damping coefficient effective at pylon 
support; B,, angular velocity damping 
coefficient effective at vertical blade 
root hinge; A, pylon damping para- 
meter = B/(M+nm)w,; and i,, blade 
damping parameter = B,/mb*e’w). 

It will be convenient to refer all 
frequencies to a base frequency ). 
Thus Q, w,, and w, will be replaced as 
follows : 

YY = B/e,, 0,’ = y/o, 
Wa = Wa/Wy. 


Natural Frequencies 


For three or more blades, the equa- 
tion defining the natural frequencies 


* All references are collated at end of this 
article, page 115. 


























Fig. 9. Blade displacements about drag hinges and pylon restraint—two- and fthree-blades. 
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w. (ref. 1) may be written as follows: 


[1 - ee! £07] [ ww? + Sor - 
Na |- nm nm (wa’ + 2) + 0’)4 
(we 2M + nme 
It will prove eonvenient to plot 
w. against Q’ for any specific design 
under study. The foregoing equation 
lends itself to ready evaluation with 
the substitution wo,” = cQ’, where the 
constant ¢ is assigned arbitrary values. 
In the limiting ease of zero blade 
mass, Eq. 17 factors into the following 
uncoupled equations: 


(«o'y0)? + 55 (O* — (18) 
1 — (we’ + 2’)? = 0 (19) 


Eqs. 18 and 19 should be plotted 
on the chart w,’ vs. 9’ since they pro- 
vide useful guides in the drafting of 
Kq. 17. In Fig. 10—a typical frequency 
chart for a three-blade rotor—Kq. 18 
and 19 are shown as short dash lines. 
It will be noted that, in general, four 
distinct natural frequencies w,’ may be 


=0 (17) 


(w/e)? = 0 

















Fig. 10. Typical chart of rotor frequencies, 
three-blade installation. 


excited at each rotative speed 0’. In 
the region A-B, however, two natural 
frequencies are complex numbers, and 
a complete analysis reveals that in this 
range of rotative speeds the rotor sys- 
tem is unstable. 

In the plotting and utilization of 
such frequency charts, it is essential 
that all exciting frequencies be re- 
ferred to the rotating reference frame. 
Thus, a onece-per-revolution excitation 
referred to the fixed system becomes a 
steady force (zero frequency) in the 
rotating frame; a twice-per-revolution 
fixed frame excitation becomes a once- 
per-revolution excitation in the rotat- 
ing frame, ete. 

For two blades, the equation defin- 
ing the natural frequencies w,’ may be 
written’: 


[ 40298 (wade — 10 + (w'o) — 1] 
[= arpa + o'dt + + 
oe) (o'et — Gy | + 


AVIATION, January, 1947 


nm Sil 
(M — nm)ée {(2 i. 


The uncoupled equations, as in the 
ease of the three-blade rotor, became: 


+ (v's)? — 1]= 0 (20) 


(w/a)? + 55 (OF — (w'e)? = (21) 


1 — (we + 2’)? = 0 

Computations are facilitated by the 
substitution (w’,)? = (’)? + c, where 
the constant ¢ is assigned arbitrary 
values. 

A typical frequency chart for a two- 
blade rotor system is plotted in Fig. 
11. It will be noted that although three 
natural frequencies, in general, can be 
excited at each rotative speed, there are 
two ranges of rotative speeds A-B and 
C.-C, where only one real natural fre- 
quency is apparent. In both these ro- 
tative speed ranges, the rotor system 
is unstable. 


Ground Resonance 


The phenomenon of ground reson- 
ance was first evident in the early auto- 
giro with the advent of the vertical 
blade hinge. It is reasonable to assume 
that nearly every rotorcraft since con- 
strueted, has, either occasionally or 
persistently, demonstrated symptoms of 
this malady during takeoff or landing. 
Since the phenomenon is common and 


-so frequently of a dangerous nature, it 


will be well to examine its physical 
manifestations in some detail. 

As a measure of simplification let 
us study the ground behavior of a fic- 
titious rotoreraft possessing such sym- 
metry in mass distribution and landing 
gear characteristics that its natural 
ground oscillation results in a circular 
whirling of the rotor hub (that is, 
pitching and rolling mode oscillations 
oceur at identical frequencies and with 
equal energies). 

As the rotor is slowly accelerated 
from rest it will be observed that no 
ship motion occurs at low speeds, nor 
will an abrupt external disturbance re- 
sult in any unstable oscillations. The 
operation is both smooth and stable. 

At some higher rotative speed, if 
the plane of the rotor is appreciably 
angled with respect to the horizontal, 
a violent ship oscillation may occur, its 
direction of principal response lying 
in a plane normal to both the rotor 
plane and the horizontal. Simultane- 
ously, the observer will hear a pound- 
ing noise originating in the rotor hub. 
Investigation will reveal that the os- 
cillation is forced by the violent swing- 
ing of blades up against their root 
stops and that the origin of the blade 
oscillation is nothing more mysterious 
than the action of gravity on the piv- 
oted blades. Fortunately, the action oc- 
curs at such low speed that normal 


(22) 

















Fig. 71. Typical chart of rotor frequencies, 
two-blade installation. 


rotor clutch engagement earries the 
rotor speed through and beyond this 
roughness before it becomes apparent 
to the operator. However, in the single 
rotor helicopter, where torque is com- 
pensated by a tail rotor, this type of 
oscillation must be given special con- 
sideration, and the tail rotor “idling 
speed” should be established at a suf- 
ficiently high figure so that the oscilla- 
tion is avoided. 

At a higher, sharply delineated speed 
the hub center may proceed to whirl 
and the oscillation to build up to an 
amplitude limited only by the damping 
capacity of the supporting gear. In 
such case the frequency of the ship 
oscillation is found to eoincide with 
rotor speed, and the condition is ob- 
viously one of “resonance” or one-to- 
one response. The vibration is analog- 
ous to that associated with the turning 
of a shaft at its critical speed. How- 
ever, there is one important point of 
difference—the frequency of oscillation 
is not equal to the natural aircraft 
frequency but is considernbly lower. 

If the hypothetical craft has a two- 
blade rotor, the one-to-one whirling 
motion will persist until rotor speed 
exceeds the natural aircraft frequency, 
at which point smooth operation will 
again result. If the craft is equipped 
with a rotor having three or more 
blades, the whirling motion occurs only 
at the eritical speed. Operation above 
critical speed remains smooth until a 
much greater rotative speed is attained. 

In the speed range immediately be- 
yond the natural ship frequency, rotor 
operation is smooth and stable for 

(Turn to page 114) 








Critical speed Lowspeed High speed 
whirl critical critica! 
(n=3) (n=2) (n=2) 


Fig. 12. Whirl patterns of three- and two- 
blade rotors. 
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FLYING EQUIPMENT 





Bell XS-1 Readied 


For Supersonic Trials 


Although it presents a porcine appearance, 
XS-1 is a very clean craft, heavily stressed 
to withstand 18 Gs. An unusual feature is 
wing skin, which consists of aluminum alloy 
machined out of solid stock, giving a thick- 
ness of more than 1/2-in. at roof and slightly 
more than Y in. at tips. Wings are very 
thin, with a minimmum thickness of only 10%, 
of chord. Power plant, designed and built by 
Reaction Mofors, is a liquid-rocket unit de- 
veloping 6,000 /b. thrust (see pages 44-46 of 
this issue). We are informed that first 
XS-1 will not be capable of reaching its de- 
signed speed due to use of alternate power 
plant. Originally planned was a fuel system 
wherein alcohol and oxygen would be forced 
into burner chambers by a special turbo pump. 
However design delay prompted use of pres- 
surized system now used, which allows an 
endurance of 2.5 min. at full power, com- 
pared to 4.2 min. when turbo pump is fitted. 
With present engine, top speed is figured at 
1,000 mph. at 60,000 ft. and rate of climb 
as 28,000 fpm., as compared with calculated 
1,700 mph. velocity at 80,000 ft. and rate of 
climb of 45,000 fpm. for turbo pump version. 


This rear view clearly indicates rudder's height 
and large amount of vertical fin area em- 
ployed for satistactory stability. Noteworthy, 
too, is high placement of horizontal tail sur- 
faces to avoid turbulence that might be cre- 
ated by wing. Flutter dampeners have been 
designed to minimize high-speed flight vibra- 
tions. It's expected that after initial tests 
have been completed, other wings of differing 


design will be fitted. 
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This in-flight view of Bell's rocket-powered 
high-speed research plane points up stub- 
winged craft's rather conventional configura- 
tion. Designed for an ultimate top speed of 
1,700 mph. at 80,000 ft., XS-1 is not actually 
a tactical type, but has been constructed as 
a flying research laboratory under a joint 
NACA-AAF-Bell program. (Also see Sept. 
1946 AVIATION). Piloted by Chalmers, 
Goodlin, XS-1 is transported aloft under a 
Boeing B-29, then released to make its brief 
dashes fo altitude for speed runs. Specifica- 
tions are given as: Span 28 ft., length 31 ft., 
overall height 10 ft. 10 in., wing area 120 
sq. ft., empty weight 4,892 Ib. (526 Ib. being 
test equipment), rocket fuel weight 8,177 I/b., 
and gross weight 13,069 Ib. (AAF photos) 
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FLYING EQUIPMENT 





Two New All-Jet Fighters 
Join Navy's Air Arm 


North American and Vought reveal initial ventures into j-p field. XFJ embodies nose 
intake, while XF6U features extensive use of new construction material developed 
by Connecticut company. 





NAA's XFJ-1, powered by a GE jet of new design, employs a ram 
duct in nose. Of all metal construction, craft spans 38 ft. 1 in., is 
33 ft. 7 in. long, and 14 ft. 6 in. high. Speed is given as well over 
500 mph. With engine, intake, and main fuel tanks enclosed in fuse- 





Vought XF6U-1, featuring light weight is powered by a new West- 
inghouse unit with intakes under wings near fuselage and exhaust 
beneath tail. Outstanding innovation of craft is utilization of 
Vought-developed Metalite (two thin sheets of high strength aluminum 
alloy bonded to balsa wood core) for construction of craft's wings, 
fuselage, and tail surfaces. New material permits major reduction 
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lage, it was possible to utilize very thin laminar flow wings. There 
has even been placement of supplemental position lights in noses 
of auxiliary fuel tanks at wingtips. Right: Front view shows 10-deg. 
horizontal stabilizer dihedral, also wide landing gear tread. 


. 








in weight and drag, due fo overall simplification of structure and 
reduction in number of external joints. Consequent highlight is 
stated to be elimination of skin wrinkling. XF6U's span is 30 ft. 
2 in., length is 32 ft. 10 in., and height 11 ft. 9 in. Note (front 
view, left) that plane's cockpit canopy feotures unusual bulge, in 
contrast to conventional form. (AAF photo) 


65 


FLYING EQUIPMENT 





Convair Producing 


All-Metal L-13 Liaison 


Small versatile craft, now being turned out for AAF, features folding 
wings and tail, also adjustable landing gear. 





NEW JACK-OF-ALL-TRADES liaison 
A plane has been developed by 
Convair under the designation 
L-13 and is now being turned out at 
San Diego to fulfill a large AAF order. 

Adaptable to a large number of tasks, 
the new all-metal craft can be readily 
convertible for observation, communi- 
cation, photography, ambulance, wire 
laying, courier service, artillery spot- 
ting, supply dropping, aerial pickup, 
and light eargo work. 

Although the L-13 normally carries 
three, it is understood that its large 
cabin can accommodate six if necessary. 

Powered by a 245-hp. Franklin 
0-425-5 engine, the craft is stated to 
cruise at 92 mph., have a top speed of 
115 mph., landing speed of 43.5 mph., 
and normal range (46-gal.) of 368 mi. 
By using an auxiliary tank, range can 
be stretched to 750 mi. Takeoff dis- 
tance is reported to be but 230 ft., 
while landing run is given as 227 ft. 
Wingspan is 40 ft. 54% in., length 31 


ft. 9 in., height 8 ft. 5 in., wing area 
270 sq. ft. Gross weight is 2,900 lb., 
while empty weight is 1,012 lb. The 
L-13 can be towed, glider fashion, up 
to speeds of 150 mph., then released 
in flight to continue under its own 
power. 

Wings are of two-spar all-metal 
riveted construction, with aluminum al- 
loy sheet covering. Leading edge as- 
sembly is attached to the front spar. 
The wings have a very large slotted 
trailing edge flap of 25-sq. ft. area, 
11 ft. in length, with a chord of 27 in., 
and 25-sq. ft. area. They can be low- 
ered 45 deg. Fixed type leading edge 
slots, each 96 in. long, extend along the 
aileron areas. The wings can be folded 
by removing front-spar attaching bolts, 
thus permitting the panels to rotate 
with the leading edges down, about a 
line through the rear spar attachment 
fitting and the wing lift strut fitting. 

Horizontal tail surfaces have an 
area of 50 sq. ft. Elevators have an 


Built to perform a wide variety of utility liaison duties, Convair XL-13 is a rugged craft 
designed fo operate from small fields. Powered by a 245-hp. Franklin turning a two-blade 


electrically controllable pitch prop, plane is stated fo have a top speed of 115 mph. at 2,900 


Ib. gross weight. 
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angular movement of 25 deg. up and 
20 deg. down. Stabilizer consists of 
two aluminum alloy panels of two-spar 
construction, bolted to fin structure and 
externally braced to fuselage. The 
stabilizer can be folded vertically, thus 
reducing craft’s overall width to 80 in. 

Vertical empennage totals 23 sq. ft. 
in area, and the fin, built integral with 
the fuselage, is fabricated of aluminum 
alloy. A single spar with formed ribs 
is used for the rudder, which is fabric 
covered. 

Fuselage consists of two sections 
bolted together. Forward component is 
of conventional truss-type fabrication, 
being welded steel tubes, while the aft 
section is of semi-monocoque design. 
The fuselage has three jettisonable 
doors, two on the right side and one on 
the left. A post between the two right- 
hand doors is removable to facilitate 
loading. 

The large transparent cockpit en- 
closure consists of Plexiglas panels 
supported by steel frames, and in order 
to provide maximum downward vision, 
the windows slope outward at the top. 
Door windows are hinged to swing out- 
ward to lie against the fuselage. For 
protection against the sun, curtains are 
provided to shield each crew member. 
Normally, seating arrangement for 
pilot and observer is side-by-side; how- 
ever, when litter patients are carried, 
the crew seating is tandem. Dual con- 
trols are fitted. 

Landing gear is of the fixed can- 
tilever type, with tread of 92.85 in. for 
landing and takeoffs and with adjust- 
ment to 61.6 in. for ground towing. 
Loops are attached at each of the gear 
spindles to facilitate towing. An at- 
tachment point for backward tows is 
fitted to the tail-wheel axle. Hydraulic 
expander-tube brakes are utilized, op- 
erated from the pilot’s seat by means 
of toe-action pedals. Instruments are 
mounted on shock-absorbing units, and 
the cabin is provided with a hot-air 
heater. When overated by one crew 
member, it’s said that the L-13 is capa- 
ble of carrying 400 lb. of tied-down 
cargo. It’s also possible to install a 
loudspeaker, message pickup assembly, 
and facilities for wire laying. 
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THE CLOSED SHOP 


Key to Labor Monopoly 





loosen the monopoly control now exercised 

by some segments of union labor and re- 
capture the power to control their own economic 
and political destiny, they must come to grips 
with the problem of the closed shop. A satisfac- 
tory solution of that problem is as vital to the in- 
terests of the wage earner, who should be fully 
protected in his right to organize and bargain 
collectively through representatives of his own 
choosing, as it is vital to the interests of the nation 
as a whole. 

By the closed shop, which unfortunately is a 
term that seems to shed more heat than light, I 
mean any shop in which the worker must make 
his peace with a union in order to have a job. 
There are approximately 1312 million union 
members in the United States. Of these about 10 
million are governed by arrangements calling for 
“closed” shops, union shops, maintenance of 
membership provisions and similar devices 
which make good standing in a union a condition 
to holding a job. 

Such arrangements raise serious issues about 
what is commonly presumed to be the basic 





[ THE PEOPLE of the United States are to 





















rangements lie at the root of the dominant eco- 
nomic power now exercised by some labor 
leaders. 

The problem of reducing the power of these 
labor leaders to proportions that make it safe for 
democracy is the age-old problem of monopoly. 
In an earlier era this problem was created largely 
by businessmen who sought to escape the re- 
straints of competition by combinations or agree- 
ments to control prices and production. Such ef- 
forts are still attempted and must be curbed by 
law. 



















Union Labor Monopoly 





But, after more than a decade during which a 
monopoly position for organized labor has been 
aggressively promoted by the federal government, 
the major monopolists today are those labor lead- 







American right to work. Also, closed shop ar-- 





ers who wield the power of enormous nationwide 
unions. About 90% of the soft coal miners do the 
bidding of John L. Lewis. A like percentage of 
the auto workers are represented by the United 
Automobile Workers of the C. I. O. About 80% 
of the production workers in steel are members 
of the United Steel Workers, C. I. O. No single 
corporation has more than a fraction of the eco- 
nomic power that is concentrated in these unions. 
And if corporations were to combine their power 
to cope effectively with that of these union mo- 
nopolies they would unquestionably find them- 
selves charged with violating the federal anti- 
trust laws. 

In its national sweep, the monopoly power of 
unions rests largely on their exemption from the 
federal antitrust laws. My previous editorial in 
this series (the 53rd) discussed the desirability of 
removing that exemption. The local roots of this 
monopoly power are often embedded in closed 
shop arrangements. 


Closed Shop in Coal 


An illuminating case in point is provided by 
the United Mine Workers, whose leader John L. 
Lewis has graciously given the country a 34- 
month reprieve from “the hysteria and frenzy of 
an economic crisis,”’ as he himself termed it. Dur- 
ing that latest crisis the dispatches from the soft 
coal fields reported that the miners were standing 
behind John L. Lewis almost to a man. And the 
implication usually was that the driving forces 
of the strike were loyalty to Lewis and the pros- 
pect of economic gain. 

Underlying that performance, however, and 
basic to it was an agreement in the soft coal fields 
providing that “as a condition of employment all 
employees shall be members of the United Mine 
Workers.” Hence to hold a job in 90% of the soft 
coal industry which is governed by contracts with 
the United Mine Workers, a miner must not offend 
the union. To avoid offense the union member 
must even be careful in criticising what his union 





does. Suspension from the union for six months, 
and hence from the right to hold a job, is the pen- 
alty imposed by the United Mine Workers con- 
stitution for circulating a statement “wrongfully 
condemning any decision rendered by any officer 
of the organization.” 

The willingness of the miners to follow Lewis 
until the country froze over was not, of course, 
exclusively a product of the agreement limiting 
jobs in the coal fields to union members of good 
standing. Some of it originated in bad handling of 
employee relations in the coal fields in years gone 
by. But the fact remains that Lewis’ soft coal mo- 
nopoly has as one of its principal foundations an 
agreement which gives the United Mine Workers 
a job-or-no-job hold on 90% of the soft coal 
miners. 

In its extreme form, the closed shop not only 
makes union membership a condition of employ- 
ment but narrowly limits the numbers admitted 
to union membership and hence to the opportu- 
nity to work. In this way it is used to enforce re- 
striction of output and working rules which 
would never stand up under free competition. 


Fair Dealing 


The closed shop raises major issues of personal 
freedom and fair dealing between individuals. 
As matters now stand, closed shop agreements 
require employers to discharge workers who lose 
their good standing in the unions involved. At 
the same time they frequently impose no require- 
ment on unions to grant membership to law abid- 
ing and technically qualified persons. Many un- 
ions with closed shop agreements refuse to grant 
membership on the basis of competence. Thus, 
qualified workers are denied a fair chance to 
hold a job. 

In its dealings with the closed shop issue the 
federal government has been pushed into a self- 
contradictory position. The National Labor Re- 
lations Act (the Wagner Act) provides, and prop- 
erly, that “employees shall have the right ... to 
bargain collectively through representatives of 
their own choosing.” In furtherance of that basic 
proposition, the Wagner Act also provides that 
“It shall be an unfair labor practice for an em- 
ployer . .. by discrimination in regard to hire or 
tenure of employment to encourage or discourage 
membership in any labor organization...” Stand- 
ing alone, the provision would clearly outlaw the 
closed shop, 


But then, to favor the closed shop, the Wagner 
Act turns right around and provides that “noth- 
ing in this Act... shall preclude an employer 
from making an agreement with a labor organi- 
zation ... to require, as a condition of employ- 
ment, membership therein,” provided that cer- 
tain conditions of representation are fulfilled. 
This places the National Labor Relations Board 
in the impossible position of trying to administer 
a law which simultaneously points in opposite 
directions. 

In successfully contending that there should be 
no closed shop arrangements on the railroads, 
the late Joseph Eastman, Federal Co-ordinator 
of Transportation, said, “If genuine freedom of 
choice is to be the basis of labor relations under 
the Railway Labor Act, as it should be, then the 
yellow dog contract and his corollary, the closed 
shop ... have no place in the picture.” The so- 
called yellow dog contract, which requires a 
worker to agree not to join a union as a condition 
of employment, has long since been outlawed. 

At one time the closed shop was defended as a 
protective device for feeble young unions strug- 
gling against predatory employers. But a mere 
glance over the current economic scene discloses 
that the time when that argument was supported 
by the facts is past. Now it is the labor leaders who 
frequently exercise decisive economic power. 

At elections in November three more states, 
Arizona, Nebraska and South Dakota, passed 
constitutional amendments outlawing the closed 
shop. In doing so, they joined six other states, 
which, in one way or another, have restricted the 
closed shop. The South Dakota amendment pre- 
sented the basic issue created by the closed shop 
in simple and direct terms when it declared that 
“The right of persons to work shall not be denied 
or abridged on account of membership or non- 
membership in any labor union, or labor organi- 
zation.” 

That issue must be squarely faced by the new 
Congress if its first order of business, the labor 
crisis, is to be resolved. 


President McGraw-Hill Publishing Company, Inc. 


THIS IS THE 54TH OF A SERIES 








d 


“Hitch your wagon 


The new Consolidated Vultee 
Aircraft Corporation’s XC-99 and other 
large aircraft with heavy payload, long 
range and high passenger capacity re- 
quire the best in anti-friction bearings at 
vital hard-service points. 


That is why leading aircraft designers 
invariably specify Timken Tapered Roll- 
er Bearings for the landing gears, rocker 
arm mounts, propellers, cargo blisters 
and counter-balance mechanisms to re- 
duce friction, conserve power and with- 
stand all radial, thrust and combined 
loads under all takeoff, flight and land- 
ing conditions. 


¥ 4 The Timken Roller Bearing Aircraft 
4 Series has solved many aircraft, engine 
and propeller problems. Perhaps it is the 


+  « r answer to yours. Write today. Our engi- 
+ 4 neers will be glad to make specific rec- 
eS TIMKEN i ommendations and show you why it pays 
nee Me i to look for the trade-mark ‘“TIMKEN” 


oa ‘TAPERED ROLLER BEARINGS cncateieltiiaiidcaemuaas 
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THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
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In “Operation Turtle’ 
DESIGN TURNED THE TRICK 


By COMDR. THOMAS D. DAVIES, USN, And LT. HUGH L. HANSON, USNR 


"If exacting patrol plane requirements are really to be met, we 
must tailor-make the type," decided Navy. Quickly, designers 
and builders set to work, Lockheed's P2V was the result, and 
then, in climax, both policy and design were emphatically 
proved—in the "Truculent Turtle's" outstanding globe-spanning 


performance. 


P2V Truculent Turtle, from 

Perth, Ausiralia, to Columbus, 
Ohio, demonstrated that attention to 
design details will pay real dividends 
with respect to performance. 

A twin-engine aircraft, the P2V has 
a greater actual and potential range 
than any airplane of its type. This 
is a direct result of the specific require- 
ments found by our Navy to be neces- 
sary for its patrol aircraft. The mili- 
tary possibilities of this plane are mag- 
nified when it is noted that operation is 
possible from moderate-sized advanced 
bases. Extra length runways of special 
length are not required. 

At the start of the recent war, our 
Navy had no land-based patrol planes. 
Attempts to rework available Army 
planes to make them suitable for Navy 
patrol missions soon forced a modifica- 
tion program that amounted to a re- 
design. And then it became apparent 
that requirements could only be satis- 


Ne FLIGHT of the Lockheed 








fied with a design originally tailored 
to do the job. 

The naval patrol plane program in- 
itiated as a result of early experience 
in the war has as its development ob- 
jectives the increase of the probability 
of detection of any patrol target and 
the increase of the offensive power 
against these search targets. The first 
of these objectives includes such vari- 
ant qualities as long range, short take- 
off, and low maintenance requirements. 
The patrol plane’s mission is a global 
one, since the target which it is seeking 
to detect may well be anywhere on the 
globe, above the sea, on the sea, or be- 
neath the sea. Tasks of the patrol 
plane all require very long range, but 
they are unique in that they all may 
carry its operations far afield from 
the theater of the war proper. In order 
to operate in as many geographical lo- 
cations as possible, the patrol plane 
must be capable of operating out of 
the smaller fields. 


Fueling of "Turtle's" starboard wing-tip gas tank, as plane was readied for takeoff at its 
Australian base. In its record non-stop flight from Perth, Australia, to Columbus, Ohio, 
the Lockheed-built P2V Neptune Navy patrol plane surpassed 11,000 mi. in a time of 55 hr. 
17 min. Craft is powered by two Wright Cyclone C-18 R-3350-8 engines turning Hamilton 
Standard Hydromatic propellers. (Official U. S$. Navy photo) 
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Accordingly, P2V design was specif- 
ically initiated to obtain a plane that 
would fill the pertinent requirements 
for patrol activities. Result was a 
twin-engine craft with an efficiency un- 
attainable in four-engine designs. 
Moreover, the P2V, as designed by the 
group under Mac Short of Lockheed, 
incorporates excellent maintenance fea- 
tures. Particularly, it has the low-speed 
characteristics which enables it to get 
in and out of small fields, yet it has a 
high cruising speed and a top speed 
well in excess of 300 mph. 

The P2V was tested as a wind tunnel 
model by the Ames Laboratory of the 
National Advisory Committee for 
Aeronautics. Splendid service was per- 
formed by NACA personnel, employ- 
ing the 7 x 10 tunnel. They obtained 
detail test data in time to be ef great 
assistance in the actual design. 

Contrary to popular opinion, the 
P2V does not have a radically new wing 
design. The wing root section is a 
modified NACA 2400, and the tip sec- 
tion is an NACA 4400 series airfoil 
section. These sections are not new, 
but they do have excellent low-speed 
characteristics. 

Essentially full-span flaps are ob- 
tained through the use of aileron droop. 
This flap and wing combination enables 
the P2V to leave the ground after a 
run of less than 1,000 ft. at the design 
gross weight of 45,000 lb. (zero wind 
conditions). 

The broad usable C.G. range speci- 
fied for the design was obtained 
through employment of a variable- 
camber horizontal stabilizer. This idea, 
while not new, has proven to be a 
highly satisfactory device for adjust- 
ing the trim for a wide range of load- 
ing conditions. 

The combination of wing, fuselage, 
and nacelles is an optimum. The 
6.5-deg. down-tilt of the engine nacelles 
results in a nearly horizontal thrust 
line at lift coefficients corresponding to 
cruising speed, while providing for in- 
creased low-speed stability. The na- 
celles themselves are exceptionally 
“clean”, and what is more important, 
they provide such excellent cooling 
characteristics that the Turtle was able 
to climb at 475 fpm., using normal 
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Lift/drag ratio 


“Strinped P2V 


in 








“Lift coefficient ; 
PLOT OF LIFT/DRAG RATIO vs. LIFT COEFFICIENT 

It will be noted that at higher lift coefficients, net Grag of plane 
with wing-tip tanks is octually less than that of ‘clean airplane 
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rated power with closed cowl flaps, at 
a gross weight of 85,500 Ib. 

For purposes of the record flight, 
original plans called for use of 600 gal. 
wing tip tanks. It will be noted from 
the accompanying curves that at higher 
lift coefficients the net drag of the air- 
plane with tip tanks is actually less 
than that of the “clean” airplane. 
This of course is due to the effect of 
shielding the wing tips, giving a reduc- 
tion in the induced drag as a result 
of effectively increasing the aspect 
ratio of the wing. However, it was 
found that the 600-gal. tip tanks made 
the wing structure critical for the 
ground condition, hence 300-gal. tanks 
were employed instead. 

These smaller tanks were costing 
less than 3 knots in cruising speed at 
the time they were dropped. The addi- 
tional feature of the tip tanks was to 
provide a more favorable wing bend- 
ing moment distribution for the flight 
condition. Hence fuel was first used 
from the fuselage tanks. 

As designed, the P2V has a very 
large fuel capacity. For the record 
flight, however, a nose tank was in- 
stalled in place of the six 20-mm. can- 
non, and extra tanks were also installed 
in the fuselage in addition to the tip 
tanks, giving a total capacity of more 
than 8,600 gal. 

Evening was chosen for time of the 
takeoff, for two purposes: Tc take ad- 
vantage of the cooler, higher density 
air, and to minimize the structural 
loads resulting from air turbulence 
while flying over the Australian con- 
tinent. The total gross weight at take- 
off was 85,500 Ib., nearly 60% of which 
was gasoline. The takeoff was made on 
a 6,000-ft. runway, and the plane was 
airborne with ease after a run of 
4,720 ft. To provide an additional 
safety factor the plane was allowed to 
attain a speed of 20 knots above the 
speed necessary for ¢akeoff. The four 
1,000-Ib. thrust, 12 sec. Jato units were 
not set off at the point to give minimum 
takeoff distance, but instead were 
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started near the end of the run to en- 
able the P2V to gain altitude rapidly. 
The wheels were nearly retracted by 
the time the jets had finished firing. 
Actually, it would have been quite pos- 
sible for this plane to take off in about 
3,500 ft. at this same 85,500-lb. gross. 

Prior to the flight, the details of en- 
gine operation were carefully worked 
out for a range of temperatures and 
altitudes. Torquemeters are standard 
in the P2V, and it was therefore pos- 
sible for the pilot to cperate at or near 
the maximum engine _ efficiency. 
Throughout the flight, adjustments 
were periodically made to account for 
the variation in lift coefficient result- 
ing from the continuous weight change. 
The accompanying Howgozit Chart 
gives an excellent picture of the entire 
flight with reference to the variable 
operating conditions. 

As mentioned previously, the fuel 
was initially used from the fuselage 
tanks, so as to retain the beneficial 
bending moment effect of the tip tanks 
at the high gross weights existing dur- 
ing the early portion of the flight. The 
tip tanks were dropped shortly after 
the piane reached the point where the 
net drag with the tip tanks was ap- 
preciable more than the net drag of 
the airplane in the “clean” condition. 

It will be noted that the lift/drag 
ratio curve indicates a single-engine 
operating condition. Single-engine op- 
eration was originally contemplated as 
a means of further increasing the 
range. This means of getting additional 
range was not employed during the 
flight, however, because the safety fac- 
tor in case of engine ‘failure was con- 
sidered more important. 

Avigation was based on the use of 
celestial methods combined with normal 
radio aids. In addition, some use was 
made of the pressure pattern method. 
However, this latter method was seri- 
ously limited by weather conditions, 
which forced the aircraft to be flown 
at an altitude above the range of the 
radio altimeter. Celestial sights were 


computed rapidly by means of a new 
graphic spherical triangle solver. 

In attempting to keep personnel 
fatigue to a minimum, the philosophy 
was adopted of trying to duplicate, in- 
sofar as possible, a normal existence. 
To this end the plane was well equipped 
with washing, shaving, and sleepifg fa- 
cilities. Food, equal to that normally 
consumed, was prepared with hot plate 
facilities. No “anti-sleep” tablets or 
any drugs were used, and no fatigue 
troubles were experienced, even though 
the last 25 hr. of the flight were flown 
at 17,000 ft. 

Unfortunately, the Truculent Turtle 
did not attain its ultimate objective 
(Bermuda) because of headwinds, 
icing, and other adverse weather condi- 
tions. However, it did reach Columbus, 
Ohio—a great circle distance of 11,236 
mi.—and in so doing it set a new record 
for non-stop long-distance flying, as 
well as a weight lifting record for twin- 
engine aircraft. 





DATA ON RECORD "TURTLE" 
FLIGHT 
Perth, Australia, to Columbus, 
Ohio 
(Sept. 29-Oct. 1, 1946) 


Great circle distance, stat- 
ute miles 
Ground statute miles...... 
Air statute miles 
Av. speed, mph. (11,665 
mi.) 
Av. miles per gal. (11,665 
WE biecccsenevacsawsuves as 1.41 
Av. headwind, mph........... 4.0 
Takeoff gross wt., lb 
Fuel load, gal 
Fuel percentage of gross 
D. wectacensvacksedaaees 59% 
Wing loading, lb. per sq. 
Gitaccaduawhe deenvedeadeus 85.5 
Takeoff distance, ft 
Power used for takeoff 
2 x 2,300-hp., plus four 1,000-Ib. 
12-sec. Jato units. 
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RYAN EXHAUST SYSTEMS CHOSEN BY... qaifamentriaccmnaai 


steel exhaust systems, there must be a reason. Basically, 
it is that Ryan engineering, research and production 
experts have demonstrated again and again their 
leadership in the specialized field of exhaust systems 
design, manufacture and service. Because of Ryan’s 
engineering experience and advanced techniques 


in high-temperature metallurgy, leading aircraft 


CONVAIR 


for 240 Airliner 


DOUGLAS 


for DC-3, DC-4 and C-54 Skymaster, 
DC-6, DC-7 and C-74 Globemaster 


FAIRCHILD 


for C-82 Packet A 


LOCKHEED 


for P2V2 Neptune : 


MARTIN 





fc BTM Mauler 


HROP 


for B-35 Flying Wing 


27 OTHER MODELS 
HESE AND OTHER 
US AIRCRAFT MAKERS 


an Manifolded Jet Stacks for Wright 

B-cyliader rwin-row 2200 h.p. engine, as installed 
on Lockheed P2V Neptune, give added speed to 
plane by propulsive thrust of exhaust gases. 
The Navy's “Truculent Turtle” Neptune is holder 
of the world’s long distance flight record. 


AMERICA’S LEADING AIRCRAFT MAKERS CONSISTENTLY CHOOSE RYAN MANIFOLDS 


When one Manifold builder.. RYAN ..is consistently 


the nation’s leading designer and fabricator of stainless 


manufacturers have for years consistently selected 
these manifolds for America’s most successful transport 
and military aircraft. Ryan is the only exhaust systems 
manufacturer who also designs, builds and flies aircraft. 
Ryan encourages design consultation before production 
and follows through after production with expert 
assistance on service and engineering problems. Let 


Ryan apply its “know-how” to your exhaust systems 


+ 


problem in the designing stage. 


Leading m the Develgtmend and Manufacture of 


EXHAUST SYSTEMS - TURBO-JET COMPONENTS - AFTER BURNERS - RAM JET ENGINES 
METAL PRODUCTS DIVISION—RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 


EASTERN OFFICE, 516 BOND BLDG., WASHINGTON, D. C. 
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The ¥ FART + the World's Fastest Engines — 


... BUILT BY THOMPSON PRODUCTS 





The plane pictured above is a 

Consolidated Vultee XP-81. 

It is equipped with a General 

Electric I-40 jet engine in the 

tail and a TG-100 gas tur- 

bine engine in the nose, turn- 

ing a propeller. The XP-81 

streaks across the sky at al- The new General Electric 

most the speed of sound—can TG-180 jet engine pro- 

climb straight up faster than duces the equivalent of 5000 

a mile a minute. h.p. Thompson makes its turbine wheel, nozzle 
diaphragm and compressor, which use approx- 
imately 2000 blades. 


pid PROPULSION and supercharging call for a wide 
variety of rotor and stator blades, turbine wheels, impel- 
lers, casings and nozzle diaphragms to pack air and power into 
modern aircraft engines. Such parts—the heart of the engine— 
are made to infinite precision and must withstand terrific heat 
and centrifugal strains. Building them is a new, highly special- 
ized metallurgical and engineering science in which Thompson 
is playing a leading role. 
x *&* * 


__ ENGINES of the recip- 
rocating type owe much of their 
speed and staying power to Sodium- 
Cooled Exhaust Valves. Modern high- 
compression engines and long range 
flights of bombers and transports are 
possible because of valves that stand 
up under terrific heat and pounding ¢g 
for many thousands of flying hours. 
Thompson Sodium-Cooled Valves of- 
ten record over 5000 flying hours— 
an amazing contrast to the short valve 


. : : ah, . : ; The newest type Thompson Sodium-Cooled Aircraft 
life of about 50 flying hours in the ee ‘ iz =< Valve—a triumph of metallurgy and precision machin- 
ear ly days of aviation. Bis  rsisgee | ing. Cross-section view shows the hollow head and stem 

. - ; 60% filled with metallic sodium. Under engine heat 
the sodium liquifies and cools the valve by dissipating 
heat from valve head and stem through the valve guide. 


4 
/ 


Thompson ¢ Products 


CLEVELAND « Detroit * Los Angeles 
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FRENCH PLANE INDUSTRY 
ACCENTS VARIETY 


By MICHAEL MARSH, McGraw-Hill World News 


Aircraft production is seen running the gamut from small jet-craft 
through large civil transports and military types. Shortage of air- 
craft materials and tooling persist, but plane manufacturers are 
maintaining stability by making other products. 





RENCH PLANE MAKERS have devel- 
F oped a host of new types of large 
aircraft since the liberation, and 
quite a few of these have now prog- 
ressed beyond the prototype stage and 
into production. With these new mod- 
els, French aviation—knocked almost 
completely flat during the war—hopes 
to regain a place in the postwar world. 
New French planes can be divided 
into three classes. A number of new 
models are being turned out for civil 
air transport; at least two large experi- 
mental craft have been developed; and 
in the military sphere it is known that 
a few new planes are in process. Some 
are adaptations of German designs, but 
the great majority are of domestic con- 
ception, according to the Ministry of 
Armament, which controls the major 
French plane plants. 

Most striking of the transport planes 
are tao slightly different types of 
79-ton six-engine flying boats, the 
Latécoére-631 and the SE-200. Proto- 
types of both of these models were de- 
signed in 1942, but the Laté-631 is only 
now in production, and only two 
SE-200s have so far been completed. 

The Laté-631 and the SE-200 re- 


semble each other in all essential par- 
ticulars. Each is powered by six 
Wright Double-Row R-2600 engines, 
generating 1,600 hp. each at takeoff. 
Cruising speed at 9,842 ft. when fully 
loaded is stated to be 200 mph. Top 
speed at 11,925 ft. is 250 mph. These 
performances compare favorably with 
Martin Mars speeds attained with four 
2,300-hp. Wrights, or the Short Shet- 
land with four 2,500-hp. Bristol en- 
gines. Range of the planes, at cruis- 
ing speed and with a 37-mph. headwind, 
is set at 3,750 mi. 

Laté-631 has a wing span of 225 ft., 
length 170 ft., height 40 ft., and wing 
area 3,780 sq. ft. The SEH-200 is 
slightly smaller. 

Inside, the planes can be fitted for 
80 seated passengers or 40 in berths. 
The Laté-631 has a crew of nine, the 
SE-200 a crew of eight. 

Electrical current in the Laté is pro- 
vided by a 3-kw. Leece-Neville gener- 
ator attached to each engine, in 
addition to four similar auxiliary gen- 
erators run by two four-cylinder Simea 
water-cooled motors. Three radio sets 
are provided, each working different 
bands. 


The SE-200 is planned chiefly for 
North Atlantic service; the Laté-631 
for flights from France to South Amer- 
ica. Unfortunately the first Laté in 
operation, the “Lionel-de-Marmier”, 
suffered an accident late last year while 
on a survey trip to Argentina and other 
South American countries. As ex- 
plained by the Armaments Ministry, 
one of the propellers broke off, and 
before the pilot could shut down the 
power, the engine tore itself to pieces 
and crashed into the fuselage, with 
fatal results to several occupants. 
Pieces of the prop are still being 
studied, and meanwhile the factory is 
continuing to produce the planes with- 
out modification. Official French »pin- 
ion is that the accident was wholly 
fortuitous. 

Air France has so far been able to 
provide Paris-Buenos Aires service 
with Douglas DC-4s, without sleeping 
accommodations, on a 60-hr. instead of 
a 48-hr. schedule. It is not certain 
whether three of the Laté-63l1s ordered 
by the Argentine FAMA will be ac- 
cepted. 

An all-around transport for inter- 
mediate distances has been developed 
by SNCA Sud-Est, the SE-161 or Lan- 
guedoc. This craft has a cruising speed 
of 230 mph. and a top speed (at 
7,545 ft.) of 267 mph., using four 
Gnome-Rhone 14 N 44-45 engines with 
a total of 4,360 hp. at normal cruising. 
Pay load can be varied as follows, ac- 
cording to range and assuming a 
37-mph. headwind: 33 passengers and 
approximately a ton of freight for 620 
mi.; 24 passengers and about a ton of 
freight for 930 mi.; 10 to 12 passengers 
and about a ton of freight for 2,000 
mi.; or approximately 7 tons of freight 
for 500 mi. A crew of five is normally 
carried. Cabins are soundproofed and 
pressurized. 

Languedoc’s practical flight ceiling 


is 25,918 ft., and it is designed to take 


First French jet plane is two-seater SO-6000, prototype of which is shown here under con- 
struction. Intake in nose leads between crew, and exhaust is out tail. 
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off, with 65-ft. clearance, from a field 
1,968-ft. long, when at a normal loaded 
weight of 21.6 tons. 

In construction, the Languedoc is an 
all-metal low-wing monoplane with 
twin rudders and retractable landing- 
gear. It is 94-ft. long and 24-ft. high, 
with a wing span of 115 ft. and wing 
area of 1,200 sq. ft. Engines are easily 
demountable and interchangeable, and 
interconnected fuel tanks normally 
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ceiling (when stripped) of 41,994 ft. 
supplies air for cabin pressurization. 


carry 1,900 gal. Flaps are pneumati- 
cally operated ; ailerons electrically. 

Air France ordered 25 of these 
planes for delivery in 1946. The first, 
delivered tm May, has been put on the 
Paris-Algiers run; others will take 
over additional North African flights, 
the Paris-Stockholm route, and the 
Paris-Madagascar run. 

A smaller mail or passenger plane 
(SO-94) has been developed by SNCA 
Sud-Ouest and is now in production. 
Twenty-five have been ordered by Air 
France. Designed to carry 10 passen- 
gers and 450 lb. of baggage for 1,200 
mi., or 2 tons of mail for 750 mi., the 
S$0-94 is powered by two Renault 
12-S-00 engines of 490 hp. each at 
7,837 ft., giving a cruising speed of 
about 240 mph. Top speed is 265 mph. 
Including the crew of two, normal 
loaded weight is 6.8 tons when carry- 
ing mail, or 6.1 tons when carrying 
passengers. Gas consumption is figured 
at about 60 gph. Dimensions of the 
plane are: Span 64 ft., length 48 ft., 
height 16 ft., wing area 352 sq. ft. 
Ceiling is about 22,000 ft. For passen- 
gers’ comfort, the cabin is heated and 
soundproofed. 

For use on the same type of service 
as planned for the SO-94, the SNAC 
Centre company has perfected a plane 
derived from German designs and 
known as the NC-702. The Nazi version 
was the Siebel Si. 204D. This low- 
wing duralumin monoplane, using the 
same two Renault engines as the SO-94, 
is slightly larger than the latter and 
somewhat slower. Dimensions are: 
Span 83 ft., length 50 ft., height 17 ft., 
wing area 497 sq. ft. 

Bearing eight passengers, with bag- 
gage, and a crew of two—thus bringing 


total weight to 6.1 tons—the NC-702_ 


has a cruising speed of 202 mph. and 
a top speed of 217 mph. at 9,842 ft. 
Normal cruising range is 870 mi. with 
about 220 gal. of fuel, but two auxiliary 
tanks containing 120 gal. are available, 
increasing the range to 1,240 mi. Fuel 
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SNAC Centre constructed NC-3021 Belphegor for high altitude re- 
search. Powered by German Daimler-Benz 610, it's said fo have a 
Intake below engine cowl 


consumption is estimated at about 50 
gph. under normal conditions. Engines 
are demountable and can be changed 


‘by three men in half an hour. 


Sturdiness of the NC-702 was dem- 
onstrated in a recent successful flight 
of the first of this model over 16,700 
mi. of Africa. At one point, forced 
down by heavy storms between Eliza- 
bethville and Stanleyville, the craft 
made a successful landing on—and a 
successful takeoff from—a short emer- 
gency landing strip deep in the jungle, 
using only 440 yd. of the 660 yd. strip. 
Air France has ordered six of these 
planes. 

Of even more interest than the new 
French transport planes are the vari- 
ous experimental craft now being tried 
out. Five SO-6000s, a small jet plane 
designed and produced by SNCA Sud- 
Ouest, are to be made, each with a dif- 
ferent turbojet engine. The first model, 
powered by a Jumo 004 reconstructed 
and modified in France, had its tests 
in Aug. The second model will use a 
Rateau A-65 turbojet, the third a Rolls- 
Royce Nene 1 produced under license 
by Hispano-Suiza, and the fourth and 
fifth will probably use American jet 
engines if licenses can be obtained. 

The SO-6000 has the following di- 
mensions: Span 36 ft., length 41 ft., 
height 12 ft., wing area 151 sq. ft. 
With the Rateau turbojet it has an es- 
timated maximum speed under full 
power of 620 mph., or a maximum 
speed with economical use of fuel of 
543 mph. Takeoff climb is set at 78 
fps., landing speed fully loaded at 91 
mph., and landing speed stripped down 
at 81 mph. Weight of the craft fully 
loaded, including 1,950 lb. of useful 
load, is 3.9 tons. A retractable tricycle 
DOP landing gear is used. 

An air intake in the nose passes 
straight back into the turbine. Above 
the intake, and just in front of the 
turbine, sit the two crew members. The 
hot gas passes out the rear of the fuse- 
lage. Entrance of the gas into the ex- 








SE-161 Languedoc is slated to play an important role in Air France's 
intermediate routes. Ten to 33 passengers may be carried in addition 
to freight, and top speed is stated to be 267 mph. A pressure cabin 
is fitted. 


haust nozzle is regulated by a patented 
apparatus designed to pass the gas 
smoothly and prevent any throttling or 
explosions. The turbine is put in oper- 
ation by a field starter. 

Several other French jet planes are 
under construction or in the plan stage, 
but details are not yet available. In- 
cluded among them are the NC 
(Centre)-260 and the N (Nord)-1600. 

Rateau’s A-65 turbojet engine is 9.36 
ft. long, and has a maximum dia. of 
4.88 ft. It has nine combustion cham- 
bers and weighs 1,760 lb. dry. At sea 
level and at 560 mph. it produces 2,600 
effective hp., representing a thrust of 
1,716 lb. at 7,450 rpm. Total power 
absorbed by air compression is equal 
to 6,400 hp., broken down into 5,360 
hp. absorbed from primary air, 992 hp. 
absorbed from secondary air, and 48 
hp. of mechanical loss. Gas tempera- 
ture reaches 850 deg. C. At the point of 
expulsion from the tail pipe, allowing 
for heat and mixing losses, pressure is 
24.6 psi. at 397-deg. C. 

Another experimental plane was be- 
ing tested in France in August. Built 
by SNCA Centre for stratospheric 
flight and for scientific research into 
cosmic waves, it is known as the 
NC-3021 or Belphegor. 

Belphegor has a normal eeiling of 
38,057 ft. and, when stripped down, a 
ceiling of 41,994 ft., according to cal- 
culations. A single Daimler-Benz 610 
engine and a four-bladed 17.6-ft., pro- 
peller are fitted, giving 3,000 hp. at sea 
level and 1,000 hp. at 39,369 ft. Maxi- 
mum speed is 340 mph., cruising speed 
is 255 mph., and the ship can take off 
in 470 yd., climbing to 36,089 ft. in 38 
min. 

Structurally, the Belphegor is com- 
posed of three sections: A forward, 
or engine section; a middle tubular 
cabin section made of duralumin; and 
a rear section of wood. Breakdown of 
the different materials used is: 5% 
steely 30% wood, 60% duralumin, and 
5% various. Total loaded weight, in- 
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LOOK AHEAD 


As 1947 begins, we at Lear look 

forward to serving the aircraft owners and 

industry better than we ever have before. 

Production difficulties are clearing up. Materials 

seem headed toward more ample supply. And 

wartime developments are rapidly being turned 
to peacetime advances. 


Soon Lear will have available superior automatic 

pilots that weigh only thirty-six pounds. 

There’ll be a new automatic radio compass 

only half the weight of its predecessor. And 

there’ll be a special combination VHF 

transmitter-receiver, a revolutionary omni-range 

converter, and a new advanced marker beacon 
receiver. 


Youll find these new devices at 

your favorite aviation dealer’s. For any 

established aviation dealer or operator can 

purchase Lear equipment from the Lear 
distributor. 


In this way, we feel, Lear can best serve the 
interests of the aviation industry. 


LEAR, Incorporated, Aviation Radio Sales, 
110 Ionia Ave., N. W., Grand Rapids 2, Mich. 


Among the 
LEAR Distributors 
already operating are: 


AERIAL SURVEYS OF PITTSBURGH, INC. 
Pittsburgh-Butler Airport, Rd. 6 
Butler, Pennsylvania 


AEROSERVICE, INC. 
Omaha Airport, Omaha, Nebraska 


AIRCRAFT RADIO CO. 
1741 Richards Rd., Mun, Air. 
Kansas City 6, Missouri 


AIRCRAFT SALES COMPANY 
Meacham Field, Fort Worth, Texas 


AIRCRAFT SALES & SERVICE, INC. 
Municipal] Airport, Birmingham, Alabama 


AIR RADIO AND INSTRUMENT CO. 
19 North First Street, Geneva, Illinois 


AL-AIR RADIO 


Whiteman Airpark, Pacoima, California 


AL O’DONNELL 
Roosevelt Field, Mineola, Long Island, New York 


ANGLE RADIO CO. 
Boeing Field, Seattle, Washington 


ART WHITAKER 
5901 N. E. Union Avenue, Portland, Oregon 


ATLANTIC AIRCRAFT DISTRIBUTORS 
607 Snow Building, Calvert and Lombard Streets 
Baltimore 2, Maryland 


BRAYTON FLYING SERVICE, INC. 
Lambert—St. Louis Airport, St. Louis, Missouri 


COLUMBIA AIRCRAFT SERVICES 
Bloomsburg Municipal Airport, 
Bloomsburg, Pennsylvania 


DAYTON AIRADIO, INC. 
North Administration Building 
Dayton Municipal Airport, Vandalia, Ohio 


ELECTRONIC ENGINEERING CO. 
234 W. Butt Street, Norfolk, Virginia 


FLORIDA AIRMOTIVE 
Orlando, Florida 


LEAVENS BROS. AIR SERVICES, LTD. 
Barker Airport, Toronto, Ontario, Canada 


LINDSEY AIRADIO 

Room 228, Administration Building 
Municipal Airport, Wichita, Kansas 
Oklahoma City, Oklahoma 

MacDONALD BROS., AIRCRAFT, LTD. 
Stevenson Field, P. O. Box 2860 
Winnipeg, Manitoba, Canada 


NORTHWEST AVIATION, INC. 
318 Wabasha Street, St. Paul, Minnesota 


PALM BEACH AERO CORP, 
Lantana Airport, Lantana, Florida 


ROSCOE TURNER AERONAUTICAL CORP. 
Municipal Airport, Indianapolis 44, Indiana 


SERVAIR, INCORPORATED 
City Airport, Detroit 5, Michigan 


UNITED AERO SERVICE, INC. 
Delta Air Base, Charlotte, North Carolina 


JOHN F. WAGER, AIRCRAFT RADIO CO. 
Sky Harbor Airport, Phoenix, Arizona 


WALLACE AIR SERVICE 
Felts Field, Spokane, Washington 


E. W. WIGGINS AIRPORT, INC. 
Metropolitan Airport, Norwood, Massachusetts 


LEAR RADIO 
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The Kodak Transfax Process 


so simple to use... @ in so many ways... 


Transfax is a white spray, light-sensitive, quick-drying .. . It 







reproduces designs, legends... quickly and accurately... 
on metal, plastic, and many other surfaces. 


Its as simple as this... 


You can use it like this... 


You've seen four of the many possible uses of 
Transfax. To get information about applying 
Transfax to your particular needs, write to... 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


TRANSFAX 


Saves Time... 
Ends Error... 
Speeds Production 





You spray it on the product-surface. Some surfaces need spe- 
cial primers. 

You place a transparent or translucent original on the 
Transfax-coated surface. You expose to strong light. 

You rinse with a weak ammonia solution. 

You get a Transfax reproduction of the original quickly ... 
inexpensively ... without a darkroom . . . and the process can 
be handled by anyone with ordinary skill. 

Where a long-life or a wear-resistant finish is desirable, a 
clear lacquer overcoat should be applied. 
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In. production, Latécoére 631 is furthest developed of several large 
Grossing 79 tons, and powered by six 1,600-hp. 
Wright Cyclones, craft is said to have 250-mph. top speed. 


aircraft in France. 


cluding two tons of fuel, is 11.4 tons. 

The cabin—a.tubular section 6.6 ft. 
dia, and with about 400 cu. fi. of space 
—is formed by a double metal envelope 
with the two sheets spaced by longi- 
tudinal beams. The double skin serves 
the two-fold purpose of preventing es- 
cape of air and heat. The inside of the 
outer skin is flocked to add further 
protection. 

Air pressure is maintained by means 
of an intake below the engine, leading 
into air compressors of the NC-41 type, 
which are operaied directly by the en- 
gine. Heat is provided to the cabin 
by running a large pipe across the en- 
gine’s main exhaust pipe, with hot air 
distributed at judicious points in the 
double envelope. 

Observation posts are provided by a 
bubble on the top of the fuselage and 
a Plexiglas section on the bottom. Di- 
mensions of the Belphegor are: Span 
87 ft., length 66 ft., height 24 ft., wing 
area 540 sq. ft. 

Another high-altitude plane, which 
the Germans had developed to the plans 
stage, has been produced in France by 
Sud-Ouest, and is designated the Hein- 
kel He-274. Using four Daimler-Benz 
603 AP engines, which develop 1,510 
hp. each at normal cruising height of 
18,700 ft. and at 2,500 rpm. this craft 
has a span of 172 ft., a length of 88 ft., 
and a height of 22 ft. 

Turning to the military, French offi- 
cial sources are not overly communica- 
tive about describing what they have 
under way. This is partly because ap- 
propriations for military craft have 
been deeply slashed since !ast year, and 
also partly because the field of military 
aircraft is in such a state of flux that 
officials feel it wise to experiment a 
while before undertaking a large pro- 
duction program. 

One large flying boat, the Breguet 
730, has been taken over by the Naval 
Air Force as a patrol bomber. This 
craft is powered by four Gnome-Rhone 
14N engines of 1,000 hp. each and 
weighs about 30 tons loaded and-about 
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17 tons empty. Carrying a ten-man 
crew, the plane has a cruising speed of 
198 mph. at 4,721 ft. It can fly 25 hr. 
at a speed of 170 mph., or as much as 
30 hr. at that speed in an emergency. 
A. new two-engine torpedo-bomber 
known as the MB-175 is being produced 
by the Chateauroux factory. The 
Chatillon plant is experimenting with 
a fighter with two engines in tandem, 
known as the VB-10. The first model 
was powered with Hispanos generating 
1,250 hp. each, but the second will carry 
two Jumo-213 engines, as modified by 
the plant, furnishing 2,000 hp. each. 
So far as output is concerned, the 
situation is still in flux. Right after the 
liberation great efforts were made to 
repair damaged factories, obtain a sup- 
ply of raw materials, and boost the out- 
put of military planes. These efforts 
(as reported in May ’46 issue of 
AVIATION) were remarkably successful. 
Aircraft production has climbed stead- 
ily from the low average of 21 planes a 
month in the Fall of 1944 up to 196 
planes in May 1946. This is still below 
the average of 420 planes a month pro- 
duced in the first five months of 1940— 
the highest level France has reached. 
Apart from the difficulties of as- 
sembling tools and materials, a major 
reason why output has not climbed 
higher is the familiar one of govern- 
ment cutbacks. Military budget slashes 
in the last year have reduced the num- 
ber of planes ordered by 1,700. 
Facing this problem, Charles Tillon, 
Minister of Armament, turned consid- 
erable parts of the nationalized plane 
factories to producing other needed 
goods, which are made on subcontract 
or for the open market. By this means 
nearly the whole staff of 95,000 work- 
ers—far fewer than the 220,000 em- 
ployed in 1940—has been kept at work. 
As a result, a French plane factory to- 
day is apt to present a very mixed ap- 
pearance. 
At the Suresne plant of SNCA Sud- 


Ouest (formerly the Farman works), — 


cited as a typical example, the same 


In same class as Laté-631, but of later design, is this SE-200, slated 
for North Atlantic operations. Craft can carry 80 sex °d passengers 
or 40 in berths, and a crew of eight. 


building where SO-6000s, SO-94s, and 
the He-274 are turned out also has a 
section fabricating light-metal bodies 
for trolley-buses. In the plant’s car- 
penter shop, household furniture is be- 
ing built. Household furniture of 
flocked duralumin is also being turned 
out by the factory, as well as baby 
carriages. 

Other plants produce tractors, buses, 
pots and pans, light-metal icehoxes, 
lockers, and office furniture, as well as 
carrying on their normal work on 
planes. Eventually all the factories 
hope to re-convert 100% to planes. 

In another way, too, French aviation 
is in transition. After the liberation a 
number of important plane and engine 
plants were nationalized, and the five 
major companies which came under 
State control in 1936 have had that con- 
trol turned into complete nationaliza- 
tion. However, there still remain a 
large number of independent makers of 
propellers, landing gear, and other 
equipment. These societies are criti- 
cized by some plane-makers on several 
grounds. 

First, there have been accidents 
traced to faulty propellers or landing 
gear. Second, some planes have had 
to wait a considerable time for such 
equipment. Third, and most important, 
there is such a multiplicity of different 
designs for equipment and equipment 
parts, that original fabrication of 
equipment and eventual replacement of 
parts is difficult. For example, there 
are nine different landing gear makers, 
each with its own research staff. Not 
only does each new plane generally 
have a specially designed gear, but 
sometimes one new plane may be pro- 
duced with as many as four different 
versions of landing gear. As far as 
replacement parts are concerned, stand- 
ardization is reported only at a mini- 
mal stage; and lack of standardization 
extends all the way back to the steel 
mills in some eases, hitting the equip- 
ment companies as well as the plane 
makers. 
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bodies ‘Close 


needed ‘to fit the arbor for; 


subsequent milling opesa- 
tions on the stem exteriors. 
Smooth finish is likewise im- 
portant on inner bores. All 
these specifications—plus an 
extremely high rate of pro- 
duction—are met in broach- 
ing by American. 


Kirsten master mechanics 
use the popular American 
T-4 type Broaching Ma- 
chine, one more example of 
the many ways in which 
broaching by American can 
be applied to a wide range 
of metal working problems. 


FOR ALL YOUR BROACHING NEEDS 
— Machines, Tools, and Engineering— 


Sce Honerican Fiitt-— 
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BROACHING TOOL 
kt 


BROACH AND 
MACHINE CO. 


ANN ARBOR, MICHIGAN 
« 
BROACHING MACHINES 
PRESSES 
BROACHING TOOLS 
SPECIAL MACHINERY 








Illustration shows American Hy- 
draulic T-4-24 Broaching Machine 
tooled for broaching cigarette 
holders and pipe radiator stems. 


Two parts are loaded into fixture 
and the broaches lowered, by 
means of a special hydraulic re- 
triever unit, thru the parts till the 
shank ends connect to the pull 
heads. The main hydraulic ma- 
chine slide then pulls broaches 
thru parts—operator removes 
parts, slide is then reversed to 
bring broaches up to retriever unit 
which hydraulically raises to ex- 
treme up position ending one 
complete cycle. 


As operator’s only function is to 
insert and remove parts and 
Operate machine levers, produc- 
tion is high—250 pieces per hour. 
Tolerance is held to .001. 
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PART V 
Unit Multiplied by Equals 
Qt. (U. S. dry) 67.2006 Cu. in. 
Qt. (U.S. dry) 1.1012 L. 
Qt. (U. S. liq.) 946 .358 Cu. em. 
Qt. (U. S. liq.) 57.749 Cu. in. 
Qt. (U. S. liq.) 0.9463 i. 
Sq. cm. 0.001076 Sq. ft. 
Sq. cm. 0.1550 Sq. in. 
Sq. ft. 929 .034 Sq. cm. 
Sq. ft. 0.09290 Sq. m. yp ie 
Sq. in. 1,273,240 Circ. mils CA 
Sq. in. 6.4516 Sq. cm. 
Sq. in. 1X 10° Sq. mils 
Sq. m. 10.7639 Sq. ft. 
Sq. m. 1550.0 Sq. in. i 
Sq. mm. 1.27324 Cire. mm. : 
Sq. mm. 0.001550 Sq. in. 
Sq. mm. 1973.5 Cir. mils 
Sq. yd. 1296 Sq. in. 
Sq. yd. 0.83613 Sq. m. 
Tons (long) 1016 .047 Kg. 
Tons (long) 2240 Lb. 
Tons (long) 1.016047 Tons (metric) 
Tons (long) 1.120 Tons (short) 
T. (long) /sq. in. 1.5755 Kg./sq. mm. 
Tons (metric) 1000 Kg. 
Tons (metric) . 2204 .62 Lb. (Av.) 
Tons (metric) 0.984207 Tons (long) 
Tons (metric) 1.10231 Tons (short) 
Tons (short) 907 . 1846 Kg. ; 
Tons (short) 2000 Lb. | 
Tons (short) 0.892857 Tons (long) 
Tons (short) 0.907185 Tons (metric) 
T. (short) /sq. in. 1.406131 Kg./sq. mm. 
Watt 1 Joules/sec. 
Watt 0.860 Kg. cal./hr. 
Watt 3.4128 Btu. /hr. 
Watt-hr. (Int.) 1.0003 Watt-hr. (Abs.) 
Watt/sq. em./°C. 0.239 Cal./sec./sq. em./°C. ; 
Watt/sq. em./°C. 1761 Btu. /hr./sq. ft./°F. y 
Watt/sq. cm./em./°C. 0.239 Cal./sec./sq. em./em./°C. A 
Yd. 91.4402 Cm. ; 
Ya. 0.914402 M. 


Courtesy: Reinhold Pub. Corp., Metals & Alloys Data Book, by S. L. Hoyt. 
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Above are the makings of the chair—8 steel stampings, 2 pieces 
of steel tubing, and four rings and four U-shaped pieces of 3/64” 
EASY-FLO wire which join them. Assemblies with the alloy pre- 
placed are positioned and held in simple fixtures for brazing 
with gas-air burners. Letter B marks the location of brazes. 
Production—50 chairs an hour. 
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STEEL CHAIR FOR STENOGRAPHIC 
AND INDUSTRIAL USE 
Designed and Produced by 
Kewaunee Mfg. Co., Adrian, Mich. 
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THRUST BEARING. 
RETAINER OISK 


SEAT! SUPPORT ROO 


LOCK BOX ADJUSTING 
MECHANISM 


SPACER PLUG 





SEAT SUPPORT CONE 


OUTER TUBING 
SEAT SUPPORT 


INNER TUBING 
LOCK 80X SUPPORT 


UB REINFORCEMENT DISK 
AND INNER TUBING SUPPORT 





FOR BETTER DESIGN 





GRUMMAN'S NEW MALLARD 
HAS NOVEL REFINEMENTS 


N ADDITION TO OFFERING Wide utility 
| as a private craft, transport, land- 
plane, and seaplane, the Grumman 
Mallard is representative of the trend 
toward better design. Revealed in this 
amphibian are noteworthy improve- 
ments in several specific categories, as 
follows: 


Main Landing Gear 
In this installation, two hydraulic 
cylinders are uniquely employed to as- 
sure positive actuation—the downlock 











Fig. 1. Main landing gear installation of Grumman Mallard: (A) 
main hydraulic cylinder, (B) strut, (C) downlock cylinder, and (D) 
dashpot bumper. Downlock cylindes,aids main cylinder at point 


. 
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PART | 


cylinder affording hoost for the main 
actuating cylinder at the interval of 
latter’s lowest mechanical advantage. 
To initially start retraction of the 
gear, the main cylinder (A)—shown in 
Fig. 1—must apply extreme load to 
overcome over-center position of link- 
age on main shock strut (B). To al- 
leviate this difficulty, downlock cylinder 
(C) is provided with auxiliary linkage 
to automatically break strut (B) si- 
multaneously with its (C’s) unlatching 
motion. Main cylinder (A) is thus able 


of latter's lowest mechanical advantage. 
main actuating cylinder (A) and dashpot bumper (D) for cushioning 
wheel. (AVIATION staff photos by E. J. Bulban). 


to perform the retracting operation 
without fighting the dead-center posi- 
tion of landing gear’s geometry. Dash- 
pot bumper (D) effectively cushions 
strut as it is nested into wheel weil. 

In reverse operation, main eyi:nder 
extends strut to full length, and down- 
lock, in pushing lock home, again pro- 
vides boost for snapping strut past 
dead-center. In this position, strut re- 
acts as a rigid column not dependent 
on hydraulic pressure to hold it ex- 
tended. 


Fig. 2. Closeup showing 
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Closeups of the landing gear mechan- 
isms are shown in Figs. 2 and 3. 


Cockpit Details 


Pilot’s control wheel may be 
“thrown-over” for use by co-pilot; and 
to provide for dual control arrange- 
ment, an auxiliary control wheel, nor- 
mally stored under co-pilot’s seat, may 
be quickly installed via snap-on fitting 
at rear of control post (Fig. 4). With 
auxiliary wheel detached, there is un- 
obstructed access to bow compartment 
entrance directly in front of co-pilot’s 
seat. 

To provide easy passage to or from 
pilot’s or co-pilot’s seats, inboard arms 
on each seat are hinged for folding out 
of way by slight lift and push to rear. 
Mechanism comprises sleeve hinge on 
seat tubular framework, supported and 
positioned by a sleeve cam. 























Fig. 4. Control column and wheel installation. 
Auxiliary wheel for co-pilot is quickly attached via 
snap-on fitting at (A). Pilot's wheel may be throwa 
over by pressing down on button (B). Ash receiver 
is seen at (C). 


Fig. 3. Closeup depicting strut (B) and downlock cylinder (C). 
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There’s no more need to “prop” a plane than to 
crank a car—now that Delco-Remy electrical 
equipment is available on popular makes of light 
planes. Electric starting with its ease, speed and 
safety adds pleasure to flying. The Delco-Remy 
generator keeps the battery charged and supplies 
ample current for lights, radio and accessories. 
Delco-Remy electrical equipment brings to the 
air all the efficiency and dependability that have 


made it the leader on land and sea. 
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ELECTRICAL 
EQUIPMENT 
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Electric Starting for Con- 
venience and Safety... 
Ample Current for Lights, 
Radio, Accessories 
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DELCO-REMY 


DIVISION, GENERAL MOTORS CORPORATION 


WHEREVER WHEELS TURN OR 
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PROPELLERS SPIN 
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wet valve seat GRINDING MACHINE 
for INLINE and RADIAL MOTORS 


Write for Details 


AN 
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New Instrument System Proposed 
For Flight and Landing Safety 


By HAGAN L. JACKSON, Engineering Department, Industrial Electronics Div., Westinghouse Electric Corp., Baltimore 


Weather-flying aid would incorporate cockpit screen system to 
guide plane cross country, "key" the landing operations, and spot 
position and course of adjacent aircraft. Use of ground radio 
markers would reduce weight and complexity of plane-carried 


equipment. 


HE FOLLOWING proposed aircraft 

navigation system* provides three 

forms of aid required for safe 
operation of commercial and private 
aircraft under adverse weather condi- 
tions. Installation of a relatively sim- 
ple instrument in the aircraft, together 
with radio beacon transmitters on the 
ground and aircraft, provides the pilot 
with visual indications enabling him to 
make an instrument landing; to avi- 
gate his aircraft cross-country, and to 
know the disposition of adjacent planes 
in the air in order to proceed with 
safety. 


Basis of System 


Low-powered radio transmitters are 
called for te outline airfields and land- 
ing strips, to indicate cross-country 


* Presented before Electronic Subdi- 
vision Advisory Group on Air Navigation, 
Feb. 1946. It is emphasized that system 
is merely in consideration stage. 


routes, and to provide indications of 
the presence of other aircraft. With 
these transmitters incorporated and op- 
erating, the instrument would give a 
visible map of these transmitters on a 
eathode-ray tube installed in front of 
the pilot. 

By observing thé position of these 
transmitters on the cathode-ray tube, 
the pilot can direct his craft in very 
much the same manner as if the indi- 
vidual transmitters were beacon lights 
visible below. For, stated simply, this 
system gives essentially the same indi- 
cations as would be provided by beacon 
lights. Consequently, the pilot will not 
require extensive special training to ac- 
custom himself to the system. 

Adapted from airborne radar, the 
equipment carried consists of a light- 
weight radio receiver and indicator, 
plus directional antenna with a 5-deg. 
receiving beam. Featuring a very nar- 
row field of reception, this antenna 


rapidly scans the area ahead of the 
aircraft. When a transmitter is located 
in the direction the antenna is pointing 
at any instant, an indication appears 
on the cathode-ray indicating tube at a 
corresponding point, thus showing the 
relative direction of the transmitter 
from the aireraft. For anti-collision 
warning, three small, lightweight, low 
power transmitters are fitted on the 
craft. 

Effect of the instrument in the air- 
craft will be to depict, in the form of a 
map, all transmitters located in a coni- 
cal area of 180 deg. extending ahead. 
Transmitters used to outline the air- 
strip on an airfield make the strip visi- 
ble. And transmitters located in a row 
across country appear on the pilot’s 
indicator as dots which he can follow 
as accurately as he could beacon lights 
on a clear night. 

Likewise, transmitters located on 
other aircraft will be seen on the indi- 
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Wedge apex formed by row of ground transmitters is off center on 
pilot's indicator (upper right), showing that he is not heading directly - 
along course. However, termination of legs of wedge symmetrically at 
bottom of indicator shows that he is over course. 
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Although pilot is flying straight along course, as shown by indicator 
‘wedge apex centered on screen, he is flying with one wing down, 
indicated by asymmetry of Jegs of wedge. Other. indications show 
nose up or down, also presence of obstacles. 


od 
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Fig. 1. Transmitters located about landing strip form patterns on pilot's indicator similar to patterns formed by ground lights. 


eator in such manner that the pilot can 
know the location of the other aircraft 
with reference to his own. All of these 
indications will be continuously visible 
to the pilot (once the equipment is 
turned on) without adjustments, with- 
out switching from one type of service 
to another, and without any form of 
attention on his part. 


Instrument Landings 


Use of the system for making instru- 
ment landings is shown in Fig. 1, where 
an aircraft is depicted making an ap- 
proach and landing on a field equipped 
with the system. Shown in conjunction 
are the indications the pilot will see 
during the procedure, in any type of 
weather. 

As the pilot approaches, he fi:st lo- 
cates the field and the airstrip vy the 
configuration in Indication A. Merged 
dots which represent the transmitters 
at the start of the airstrip show the 
pilot that he is approaching from the 
proper direction. And the point of the 
small wedge, when located at the cen- 
ter of the indicator, tells him he is 
headed directly for the strip. This 
wedge becomes more pronounced as the 
pilot approaches the field, as shown in 
Indications B, C, and D. The pilot keeps 
the center of the wedge in the center of 
the screen, showing direct heading and 
approach in a level condition. These 
indications are similar to what a pilot 
would see while approaching a beacon 
marked field during good visibility. 

Transmitters along the side of the 
strip appear as a line of lights would be 
seen on direct observation, while the two 
transmitters located on a line with the 
start of the strip give additional guid- 
ance in the form of definite indications 
of altitude and distance. These trans- 
mitters marking the start of the land- 
ing strip disappear from the face of 
the cathode-ray tube as the aircraft 
comes over the strip, thus indicating to 
the pilot that he may set his craft down. 
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Fig. 2. Locations of dots on indicator show pilot his relation to course just as would visible 
beacon lights in clear weather. 


Distortions in the normal pattern show 
errors in glide angle, heading, and 
whether craft’s wings are level. 


Cross-Country Instrument Avigation 


Fig. 2 shows how the system indi- 
cates that the pilot is on or off course 
when flying cross-country. on instru- 
ments. Actually, the pilot follows a 
line of radio beacons made visible on 
the face of his indicator. Indications 
A and B show that the pilot is on 
course. Indication C depicts a similar 
picture at a higher altitude. And Indi- 
cation D shows that the aircraft is over 
the course, but not properly headed to 
stay on it. The pilot simply flies his 
aircraft so that the row of transmitters 
appears along the vertical center-line 
of his screen. Indication E shows the 
pilot headed parallel to the é¢otirse, sad 
flying to one side of it. 


The course does not necessarily have 
to be straight, as it does when radio 
beam indications are employed. Curva- 
tures in the course show up as corre- 
sponding curves on the face of the 
indicator. The pilot is thus enabled to 
follow along without difficulty, for he 
is visually apprised of the turning 
points. 

Two methods of laying out cross- 
country courses can be employed: The 
transmitters of one course can be tuned 
differently from those of another, and 
the pilot may accordingly tune his re- 
ceiving equipment for the course he de- 
sires. The other system is to have all 
transmitters on the same frequency, 
and to employ extra transmitters, at 
junctions of different routes, located so 
as to form a coded pattern enabling 
the pilot to identify his position, and 


. to turn in the right direction. The pilot 
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Unsurpassed 


-9 valves for aircraft 


*Trademark—"“hi-g” —indicates positive operation in 
any position, regardless of vibration, change of motion, or acceleration. " 
Automatic pressure, temperature and flow controls for every aircraft application. 
Compact Size « Light Weight - Tight Shut-off High Flows with Low Pressure Drop » Long Life. 
Outstanding performance and reliability merits recognition and acceptance. Specify 
General Controls with confidence. For complete specifications, request 


new Catalog 52C from nearest Factory Branch, 


or write direct to Factory. 


ied 


GENERAL CONTROLS 
Manufacturers of Automatic, Pressure, Temperature & Glow Controle 





could get details of this coded indica- 


tions as part of his route information 
before flight. For example, he would 
simply follow the course until he came 
to a branch identified by four trans- 
mitters arranged in the form of a 
square; he would follow either leg of 
the course he desired and know exactly 
where he was at all times. Differing ar- 
rangements of transmitters could be 
used to identify other junctions, cities, 
and additional landmarks. 


Anti-Collision Warning 


Three transmitters, located on an air- 
craft, provide a warning to other pilots 
of the presence of the craft and indi- 
cate when possibilities of collision ex- 
ist. Two of these transmitters are lo- 
cated on the wings, a fixed distance 
apart, and the third goes on the tail. 
Fact that the two transmitters on the 
Wings are a fixed distance apart en- 
ables the pilot to judge his approximate 
distance to the approaching craft. In 
association with the wing dots, the dot 
formed by the transmitter in the tail 
of the other aircraft permits a rough 
determination of the plane’s course. If 
the tail dot is centered between the 
wing dots, the aircraft is headed 
directly toward or away from the pilot 
—i.e., toward if the dots tend to sep- 
arate, and away if they tend to merge. 

On the other hand, if the tail dot 
is to one side of the wing dots, the air- 
craft is flying at an angle. Of course, 
the receiving plane could be approach- 
ing another aircraft from the side and 
secure a similar indication. However, 
this would be noted—for the other air- 
eraft would pass rapidly across the 
sereen of the indicator and disappear. 
Behavior of the indication on the 
sereen will inform the pilot when dan- 
ger of collision exists, and so he ean 
avoid it. 

The transmitters required are very 
small, low-powered, high-frequency 
units of a type which are permanently 
tuned, and which require little atten- 
tion once installed. Power require- 
ments are very low because only short- 
range transmission is necessary. Also, 
only minimum space is needed. Trans- 
mitter units installed for anti-collision 
warning are even smaller than the 
others, because they are located free 
from interference and are not required 
to cover a great range. 

The cathode-ray indicating instru- 
ment could be built into the instrument 
panel of the aircraft, and controls 
could be incorporated thereon. The re- 
ceiving set could be located anywhere 
in the aircraft, and the antenna as- 
sembly could be mounted in the nose 
of the craft, or in a small blister on 
the underside of the fuselage toward 
the front of the aircraft. 
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One of a series of advertisements showing the importance to American industry of the underwriting and distribution of investment securities. 





The Coming Of An Age 
Men of vision and spirit forged early 
aviation history—forge it today. The 
name of Glenn L. Martin stands high in 
aviation’s list of men of vision and 
spirit, of inventive genius and daring. 
As a boy he turned his dreams of flight 
into biplane kites; as a young man, into 
gliders and airplanes. And that ability 
to transmute imagination into master 
aviation accomplishments always has 
characterized him and the company 
which bears his name. 

In 1909 Martin constructed his first 
plane, taught himself to fly—and initi- 
ated a series of Martin aviation “firsts.” 
He went on to fly the first air mail 
(1912); make the first extended over- 
water flight (1912); drop the first 
bombs from an airplane (1913). 


Up From The Model T T 


Meanwhile the practical knowledge 
acquired in the air was being built into 
his planes designed primarily for sports- 
men until 1913. In that year of war 
alarms in Europe, the Army awarded 
him its first order for a training and 
bombing plane, the famous Model T T, 
progenitor of the famed Martin “Ma- 
rauder,” ‘Mariner’ and ‘Mars’ of 
another, later war. In that transition 
period Martin engineers maintained the 
company in the forefront of its field— 
produced, among other firsts, the na- 
tion’s first two-engine bomber; the first 
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experimental mail plane; the first all- 
metal seaplane; the famous “Clippers.” 


2-0-2’s and 3-0-3’s 


Many factors, in addition to the vi- 
sion and enterprise of its founder, com- 
bined to establish the growth, great 
wartime record and strong postwar 
status of the Glenn L. Martin Company. 
Not the least of these were the large 
amounts of capital acquired through in- 
vestment banking channels. In 1938, 
Martin was a successful but—contrasted 
with its size today—relatively modest 
enterprise. Smith, Barney & Co. in 1938 
underwrote a public offering of Martin 
stock which, following similar broad- 
ened financing during preceding years, 
enabled the company to enter the critical 
war period prepared to send Martin 
bombers swarming over enemy troops 
and territory. This laid the groundwork, 
too, for the company’s entry into the 
postwar period with the flexibility ade- 
quate capitalization provides, permit- 
ting extraordinarily quick reconversion 
and rapid production of the already 
famed commercial airlines, the Martin 
2-0-2’s and 3-0-3’s, which will go into 





service in the country’s leading airlines 
during 1947. 

Orders for these already have passed 
the 345 mark, exceeding the prewar 
total of a// aircraft in domestic scheduled 
airline operations. This takes on added 
significance when it is realized that today 
Martin has over 17,000 employees with 
an annual payroll of more than $120,- 
000,000, a great contribution not only 
to Baltimore but also to the whole 
American economy. 

To tell more of the details of the 
progress of this company, we have pre- 
pared a booklet, “An Analysis of the 
Glenn L. Martin Co.,” which may be 
obtained on request to Department R, 
Smith, Barney & Co., 14 Wall Street, 
New York 5, N. Y. 


Your Company, Too, Can Benefit 


Smith, Barney & Co. has similarly as- 
sisted other successful companies, some 
in the earlier phases of their potential 
growth, others in a more mature stage 
of development. The experience, facili- 
ties and counsel of Smith, Barney & Co. 
are available to business enterprises to 
develop sound and adequate financial 
programs. 


Smith, Barney & Co. 


Members New York Stock Exchange 


New York 


Philadelphia 


Chicago 


ONE INVESTMENT FIRM THAT CAN MEET ALL INVESTMENT REQUIREMENTS. 
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SIMPLIFIED LUBRICATION 
FOR DOUGLAS DC -4's 

































































Big Douglas DC-4, four-engine, 
four-mile-a-minute transport 
now in service on all major air- 
lines. Many of these ships are 
lubricated regularly by Sinclair. 


























The new Sinclair DC-4 Lubrication Chart, based on 15 years of practical 
experience, is a major step toward simplification of aircraft lubrication. It 
enables maintenance crews to do a thorough, safe, commendable lubrication 
job on every mechanical detail of the giant DC-4’s with just four greases. 

In this way, lubricant inventory is held to a minimum...maintenance 
costs are kept appreciably lower. Ask our engineers for this useful, time-and- 


money-saving DC-4 Lubrication Chart. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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AIRESEARCH BUILDS 


Liendibdig 


AiResearch Products Helped 
the ‘Truculent Turtle” 


and ‘‘Pacusan Dreamboat” 
Set World Records 


History-making flights like those of the ‘‘Turtle’’ 
and ‘’Dreamboat”’ are possible only when every 
piece of equipment unfailingly does its job... 
when it is dependable. 

That’s why builders of both airplanes and the 
Army and Navy selected AiResearch oil cooling 

stems for vital engine protection. 

‘AiResearch leadership in engine oil cooling de- 
nd production is long established. AiResearch 
rsi to produce the thermostatically controlled 

cooler shutter, first to perfect the elliptical oil 

er, first with surge protection, first with electric 

> control, first to build a standard Army-Navy 

port valve, first to equip the airlines with 
uminum oil coolers. 

On the “Dreamboat,” other AiResearch 
products also proved their dependability. 
These included intercoolers, cabin pressure 
regulators, actuators and other equipment. 

_ AiResearch’s ability to be first with dependable 

” products is available to help solve your aircraft 
problems. AiResearch Manufacturing Company, 
Los Angeles 45, California. 
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DIVISION OF 


THE GARRETT CORPORATION 





AIRESEARCH ALUMINUM OIL COOLER 


Now used on 20 new airplanes by the following manufacturers: 


NORTHROP BOEING CONSOLIDATED-VULTEE 
LOCKHEED MARTIN FAIRCHILD 
g DOUGLAS RYAN 








Sales Representatives: NEW YORK, Aero Engineering, Inc., Room 1014, 160 Broadway Ww CLEVELAND, Aero Engineering, Inc., 
1051 Power Avenue * SEATTLE, C & H Supply Company, 2723 First Avenue South * WICHITA, N. S. Chapin, 815 East Gilbert 
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Douglas Aircraft Company specifications for the 
3000 psi hydraulic systems of the DC-6 include the 
Vickers units shown here. 

In the main hydraulic system, the Vickers engine- 
driven Constant Displacement Type Pumps have 
exceptionally long life, low weight per horsepower, 
and very high volumetric and over-all efficiencies. 
The Vickers 7Y%2” Accumulators assure maximum 
safety because of their forged construction; other 
important features are large capacity and light 
weight. The Vickers Motorpump serves as an addi- 
tional hydraulic power source in emergencies ena- 
bling the pilot to give undivided attention to flight 
maneuvers. 





Vi CKE R$ Incorporated 


DETROIT 32, MICHIGAN 


vt en 
pisplace™ 


The cabin pressurization system uses Vickers 
Variable Volume Piston Type Pumps which auto- 
matically deliver the power and speed variations 
required to maintain the desired cabin pressure 
independent of varying altitude and engine speed. 
The Vickers Hydraulic Motors have high starting 
and running torque. The very low inertia of their 
moving parts permits instantaneous starting, stop- 
ping and changes in running speed. They also have 
exceptionally low weight per horsepower, and are 
free from radio interference. 

Vickers Bulletin 46-41 gives additional data 
about the most complete line of 3000 psi hydraulic 
equipment for aircraft. Write for a copy. 


ENGINEERS AND BUILDERS 
OF OIL HYDRAULIC EQUIPMENT 
SINCE 1921 


i 
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skin and bulkheads and, in foreground, combination 


wood-metal arrester hook reinforcement. 
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Looking aft toward tail cone of deHavilland Hornet. Seen are 
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View up into deHavilland Hornet 
revealing metal structure set in 


wing, 
fold outer wing panel up and over 


wooden wing for rein 
fuselage. 
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0-435A. Normal rated 190 BHP. 
tute for experience fo assure you of safety, economy and reliability. 
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LYCOMING aircrRAFT ENGINE 
LYCOMING DIVISION, DEPT. BB-2, THE AVIATION CORPORATION, WILLIAMSPORT, 
AVIATION, January, 1947 
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Engine illustrated, Lycoming Model 
Thirty-seven years of “Know-How” behind every Lycoming engine! That’s 
what you get when you buy POWER BY LYCOMING. There’s no substi- 
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Regardless of what your requirements in 
power transmission may be, Foote Bros. has 
the engineering staff—the skilled production 
force—the modern plant facilities—to serve 
you. And above all, nearly a century of expe- 
rience in producing such equipment. 

Today two large plants—one devoted to the 
manufacture of precision gears, power units 
and actuators; the other to the manufacture of 
industrial gears, speed reducers and special 
machinery —are serving industry. These facil- 
ities include research laboratories, a skilled 
engineering department and a unique heat- 
treating department providing absolute con- 
trol so essential to modern gear production. 

Whether it’s “A-Q” (aircraft quality) Gears 
of extreme precision that offer light weight, 





SERRE HEC ETE SORE EEERERE 


Whatever your needs in power transmission... 


compactness, high efficiency, capable of exces- 
sively high speed; or : 

—Power Units and Actuators engineered to 
fit your requirements—assuring the accurate 
mounting so essential to “A-Q” Gears; or 


—Speed Reducers in a wide range of sizes 
and ratios to meet practically every industrial 
need; or 

—Commercial Gears designed to fit your 
requirements and manufactured in quantities 
—any size from giants 20 feet in diameter to 
midgets you can hold in one hand; 

—Foote Bros. engineers and Foote Bros. 
plant facilities are ready to meet your needs. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard a Chicago 9, Illinois 


FOOTE BROS. GEAR 
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Grallan Power Teavtomisoion Wnough Boller Lean 
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AND MACHINE CORPORATION 
Dept. G,4545 S. Western Blvd., Chicago 9, Ill. 


Gentlemen: Please send me Bulletins on: 
[_] Power Units [_] Aircraft Quality Gears 







Two engineering bulle- 
tins, one on "‘A-Q” gears, 
the other on Power Units, 
offer many suggestions on 
new developments in ap- 
plication of power. If you 
have not received copies, 
mail the coupon below. 


FREE PUBLIC-LIBRAR 
A KANSAS 


Address---2¥™% __§* 
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Honeywell’s business has been the development and 
|] || f |) application of automatic controls to specific needs. 
In the air, Honeywell almost a decade ago recognized 


the increasing need for a wide variety of automatic controls. 


F OR 61 years—well over a half century—Minneapolis- 


The war crystallized these needs. They became a 


challenge which Honeywell met by producing the Electronic 





Autopilot and Electronic Turbo Supercharger Regulator, stand- 
ard equipment today with the AAF. These together with the 
Electronic Fuel Gage and Cabin Temperature Control System, 
under the test of commercial competition, have won 


acceptance in the transport field. 


By such performance, Honeywell has demonstrated 

that in the air, as in other fields, its business is automatic 
control. And you can expect automatic control to continue assum- 
ing its measure of responsibility for aeronautical progress. 
Minneapolis-Honeywell Regulator Company, 2675 Fourth Ave. 


So., Minneapolis 8, Minn. In Canada: Toronto 12, Ontario. 


Aeronautical Service-Engineering Offices in New York, 
Washington, Dayton, Seattle and Los Angeles. 
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CREATIVE ENGINEERING — 
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Mokers of the Famous M-H Electronic Auto- 
pilot, standard on all AAF Four-engined Bombers. One \ We 
@ , 
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AVIATION’S SKETCHBOOK OF DESIGN DETAIL 





Phantom view of XR-9B engine control system, with (A) 
forward throttle, (B) mixture control, (C) clutch-brake lever, 
(D) carburetor air control, (E) aft throttle, (F) clutch-brake 
torque tube, (G) brake actuating lever, (H) clutch actuat- 
ing lever, (I) cold air intake, and (J) carburetor. 
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Adel landing gear used on Globe Swift retracts into 
well just ahead of main spar. Designed for load 
factor of 4.33 on 1,750-lb. plane, this gear accom- 
modates standard 6.00 x 6 tires mounted on spot- 
type wheel drums. 


Closeup sketches of Firestone G & A 
XR-9B helicopter, showing details of 
landing gear steerable nose wheel with 
its tow hook (above), and main gear, 
with its tow hook (below). 
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ELECTROLS 


HYDRAULIC LANDING GEAR 
FOR LIGHT PLANES .... 










Designed and produced specifically for aircraft weighing from 


1,500 to 2,500 pounds, this standard hydraulic landing gear by 






ELECTROL is preferred equipment for modern, light planes. 










Constructed mostly of steel, this landing gear is strong, yet light. 


lt weighs only eleven and one-half pounds. 







Like all ELECTROL products it is simple in design, low in price 





and economical and efficient in operation. 






it can be mounted 100% cantilever. Fixed or retractable installation. 







Complete information on your specific requirements upon request. 


ELECTROL 


INCORPORATED 


FOR BETTER HYDRAULIC DEVICES 
KINGSTON, NEW YORK 













CYLINDERS + SELECTOR VALVES + FOLLOW-UP VALVES - CHECK VALVES 






RELIEF VALVES « HAND PUMPS » POWERPAKS » OLEO STRUTS « SOLENOID VALVES 







ON-OFF VALVES e SERVO CYLINDERS * TRANSFER VALVES « CUT-OUT VALVES 








AVIATION, January, 1947 





AVIATION’S SKETCHBOOK OF DESIGN DETAIL 








Changeover and rocker lever for aileron in 
left wing of Messerschmitt Me-163. Push- 
pull rod (A) from cockpit extends out into 
wing ahead of front spar (B), operating 
through bellcrank (C) to fore-and-aft push- 
pull rod (D), which goes through rocker 
lever (E). 














Landing gear of Messerschmitt Me-163 is shown in diagrammatic view at right 
above and in perspective at left. Wheels were dropped after takeoff, and 
skid retracted up against fuselage belly for flight, being extended for landing. 
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measured in ounces 
. . . not pounds 
















IN UKRAFT, famous patented fig- 
ure 8 hair-latex cushioning, is ideal for use in private planes 
and in air liners, too. Available with or without foam rubber 
topper pads, it gives luxurious comfort without sacrificing 
weight specifications—makes a smooth upholstering base— 
lasts and l-a-s-t-s. Remarkably easy to apply, Nukraft can be 
pre-cut to any shape, if desired—thereby cutting production 
costs in your plant. It can be sewed, tacked, or tied into position. 
And best of all, its use is economical. Write for complete facts 













today. ‘ 





Cushioned with Nukra At 


PATENT NO. !1.988,843 


DEVELOPED AND PATENTED BY B F GOODRICH CO 


MANUFACTURING CO, INC. 
710 S. NOBLE ST. SHELBYVILLE, IND. 
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ENGINEERED 
For Short-Haul Transport 


Efficient short-haul air transporta- 
tion calls for such specialized equip- 
ment as the Cyclone 7. Developing 
800 horsepower, this engine embodies 
all of the refinements of the 2500 
horsepower Cyclone 18. It is designed 
for rigorous conditions of ground 
running, take-off and climb. It pro- 
vides the traditional fuel economy 
and reliability of the Cyclone. 

The Cyclone 7 was projected and 
designed when the trend was toward 
larger transports. Its appearance co- 
incides with the need for efficient, 
short-haul equipment. Similarly, 
Wright is now developing new and 
revolutionary types of power for the 
ultra long-range, high-speed air- 








— of the future. ) 





MODERN BUSINESS follows modern high- 


ways, in the air as well as on the ground. The familiar 


abandoned roadstand, snipped off by the super highway, 
points a lesson to all communities not yet served by air, for 
today a close-knit system of short-haul airlines is spreading 
out. No modern city or town, with hopes of growth, can 


afford to let the air routes pass it by. 

POWER FOR AIR 

AERONAUTICAL CORPORATION 
Wood-Ridge, N. J. 
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THIS EMBLEM: 
YOUR SAFEGUARD 


Since the days when international air transport was confined to 

limited cross-border ventures, the widespread petroleum marketing facilities, 
now known under the single name, rinrava, have been serving the international 
air carrier business. To many air fleets... large and small... the nvrava 


emblem is a familiar and welcome sight. 


It stands for efficient, dependable service. It stands for the best in 


aviation petroleum products: fuels, engine oils and specialties. 


More than that, the r~~rava emblem represents the specialized “know-how” 
gained through the years of dealing in foreign markets outside the United States, its 
possessions and territories. This intimate knowledge of the conditions encountered 
in aviation operations in foreign lands pays off in the form of reduced 


expenses and fewer scheduling worries for you, the airline operator. 


“WHAT IS INTAVA?”... The fascinating story of aviation’s international 

petroleum service organization is featured in the new, profusely illustrated 

Special Issue of The Intava World. A copy will be sent in response to a EXPERIENCE 

request on your business or personal letterhead, directed to—Department (A-1), RELIABILITY - SERVICE 
Intava Inc., 25 Broad Street, New York 4, N. Y. 


INTAVA 


Aviation Gasolines... Engine Oils and 
Greases... Aviation Special Products 
-.-Overseas Airways Servicing 
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INTAVA—IN ALL LANGUAGES—STANDS FOR INTERNATIONAL AVIATION PETROLEUM SERVICE 
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Southwest Airmotive 


Builds on War-Acquired Tooling 


By FRED W. ZELLMER, Southwest 


Airmotive Co. Maintenance Coordinator. 


Conservative but comprehensive 
program is planned to expand 
and modernize base's extensive 
overhaul and servicing facilities 
. . . All departments to benefit 


Southwest Airmotive accessories technicians made this combination test stand for inspecting from improvement scheme de- 
hydraulic fuel pumps, vacuum pumps, and propeller governors. signed to handle increasing 


tasks. 


N THE °46-’47 WINTER, Southwest 

Airmotive, at Love Field, Dallas, 

is thinking in terms of growth and 
progressive shop improvement, rather 
than of undertaking radical reconver- 
sion through a major retooling of- 
fensive. 

Southwest is in particularly good 
shape as regards new tools and shop 
equipment because the company was 
able, throughout the war, to get needed 
items. Our engine overhaul facilities 
were engaged by the AAF on a fixed- 
fee basis, and we were given priority 
on tools we needed to handle Ranger 
175s and Lycoming 300s. 

: Turning ont as many as 15 com- 
A corner of SAC's machine shop. Typical of company's equipment is 16-in. lathe (fore- pletely rebuilt engines daily demanded 
ground). Behind it, a Buffalo drill press is being operated. Although shop was kept up-fo- use of complete and modern equipment. 
dote during war, even more efficiency is planned through addition of much new equipment. Because of a fixed-fee contract, we pur- 


A 
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Overall view of engine shop, which handles major overhauls for 
private owners and airlines. All work is carefully scheduled, and ship- 
shape well-lighted layout makes for top efficiency. Base is located at 


Love Field, Dallas, Tex. 


department. 





An aircraft radio receiver is tested (center) in Southwest's radio 
Large black unit in front of middle technician is a 


General: 805-A signal generator acquired while concern was doing 
AAF contract work. 








chased items outright and own and op- 
erate them today on a, very active 
program servicing private owners and 
airlines. 

However, this should not be inter- 
preted as meaning that we are resting 
on our laurels and do not anticipate 
adding new equipment to that aceumu- 
lated during the war. 


Continuous Modernization 


On the contrary, we recognize the 
fact that modernization must be han- 
dled on a continuous basis. This is 
particularly true at Southwest Air- 
motive, since this base is factory-ap- 
proved for a wide variety of engines, 
parts, and accessories, each requiring 
specialized handling. For instance, the 
engine shop now must be prepared to 
completely overhaul Pratt & Whitneys, 
Jacobs, Rangers, Lycomings, Warners, 
Wrights, and Continentals. The same 


applies in our accessories, instrument} 


radio, propeller, and aireraft shops. 
Immediately after the war, we got 
into overhauling P&W R-1830s for 
Douglas C-47s and DC-3s (see page 48 
Oct. AvraTiIon). To perform the job 
as the factory and CAA specified, we 
had to purehase thousands of dollars 
worth of special R-1830 tools. The first 
order—and there have been many since 
—cealled for 14 gages, 2 laps, 9 ream- 
ers, 3 taps, 27 wrenches, 2 adapters, 
3 cutters, 2 drivers, 3 holders, 11 pull- 
ers, 4 arbors, 7 fixtures, 2 sleeves, 2 
eyes, 4 bars, a clamp, a jig, and an 
indicator. In addition, we bought mas- 
ter rod assembling and disassembling 
tools, bushing line reaming jigs, a four- 
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did for the Smaller power plants. 








blade test prop (costing $1,000 second- 
hand), and 10 engine stands for tear- 
down and build-up. 

And once more we are faced with a 
similar problem in the overhaul of 
P&W R-2000s. While we can, of course, 
use all of our major tools and machines 
on the R-2000s, we nevertheless must 
get specialized implements just as we 


have ordered an R-2000 test prop, 
blower éluteh testing rig, wrenches, and 
many other items for use just on this 
type engine. 

We class as improvements, rather 
than as retooling, some $25,000 in new 
equipment which we now have on order 
and.an, which we-expect delivery in the 
near future. Much-of, this is for the 
machine * shop and is designed to save 
man-hours, eliminate wastage (an im- 
portant factor frequently overlooked), 
promote efficiency, and make us 100% 
self-sufficient without recourse to out- 
side shops to which we from time-to- 
time ‘have had to sublet work. Included 
will be an 8-ft. power brake, 8-ft. steel 
shears, 8-ft. soft metal shears, radial 
drill, No. 2 universal milling machine 
and a tool grinder, 24- and 16-in. lathes, 
test stand, surface grinder, honing ma- 
chine, piston ring lapper, propeller 
governor test stand, and another engine 
test stand. We have recently acquired 
and are now using a new steel cutting 


bandsaw and also a 26-in. DoAll 
bandsaw. 
It’s anticipated that a 50% increase 


in efficiency will be achieved with the 
radial drill in cutting out valve guides 
and seats and in working on sparkplug 





We: 











bushings, cylinders, and pistons. The 
universal miller will be used in auto- 
matic slotting, side-milling, keying, and 
jig boring. The 24-in. lathe will be kept 
busy machining crankeases, bearings, 
crankshafts, and miscellaneous heavy 
work. Our surface grinder will be used 
on spacers, washers, aircraft repair 
work on retract cylinders, and rework- 
ing and fitting rings. 

These tools, together with miscel- 
laneous grinders, saws, rivet guns, etc., 
will augment existing equipment in the 
machine shop that includes: Heald 
No. 55 cylinder grinder, 16- and 9-in. 
lathes, Wells No. 8 bandsaw, Buffalo 
drill press, 2 small drill presses, an 
Omeo-.hydro-borer, and.an Arbor press. 
Incidentally, on the hydro- borer, work 
on rods now is completed in 5 min. 
as compared with 45 min. formerly ¢on- 
sumed. Ge 

The engine chop proper utilizes a 
Delta drill, hydrauli¢ press, honing ma- 
chine, valve refacer, valve resedting 
equipment, and Magnaflux. ~ o = 


Guesswork Basished , 


In the neighboring accessofies shop, 
a coil and condenser tester has been 
recently acquired. Installed during the 
war were: Stromberg flow bench for 
pressure type carburetors, Weidenhoff 
magnascope, generator and regulator 
test bench, combination hydraulic fuel 
pump, vacuum pump and propeller 
governor test stand (designed and built 
at SAC), a setup for reconditioning 
sparkplugs, a Magnacharger, starter 
torque test stand, and a high voltage 
ignition harness tester. All are pre- 
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os Aitaiten Form-A-Gasket 
has 3 PROPerties of equal importance! 


@. . . LUBRICATION 
When Aviation Form-A-Gasket is 
freshly applied, close fitting connections 
are easy to tighten Oss all the way! 


®. .. SEALING | 

Aviation Form-A-Gasket quickly 
changes to a tacky paste that makes 
assemblies leak-proof to all fuels and 
lubricants used in airplanes. The seal 
remains pliable . . . connections are 
easy to adjust or disassemble! 


@). . . PROTECTION 


Aviation Form-A-Gasket prevents 
corrosion of all metals used in modern 
airplane construction... because a film 
of Aviation Form-A-Gasket seals out 
all air and moisture! 


Will not _ at 400° above 
...nor become brittle at 70° below! 


PERMATEX COMPANY, INC., BROOKLYN 29, N. Y. 
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THIS ADVERTISEMENT APPEARS IN: 
Holiday * Western Flying © Flying 
Skyways ¢ Aero Digest ¢ Aviation 








WITH AN AEROMATIC* PROPELLER ON YOUR OWN PLANE 


Be, |-°" 
ee a 


TAKE-OFF: With engine at full 
throttle, Aeromatic Propeller 
assumes low pitch automatically 
... gets plane off ground quickly, 
allows use of full take-off power. 


\°°" 
i 4 
oe? 
o°* 


ee 

CLIMBING: Acromatic responds to 
natural forces... increases pitch 
automatically as air speed in- 
creases ... gets plane to cruising 
level fast ... on minimum fuel. 


CRUISING: Aecromatic automati- 
cally maintains the most advan- 
tageous pitch... for top cruising 
performance on minimum fuel at 
any level up to critical altitude. 


LANDING: Aecromatic adjusts its 
pitch automatically for a long 
flat glide... moves ta low pitch 
instantly for a quick pickup if 
the pilot overshoots the field. 


ONE-FOURTH SHORTER TAKE-OFF RUN! One-third higher rate of climb! Greater cruising range 
and speed! All with less fuel consumption, less engine wear! That’s what you ger from 
Aeromatic—‘‘the propeller with a brain.”’ 


IT’S COMPLETELY AUTOMATIC! The Acromatic Propeller is completely self-acting and self- 
contained . . . varies its own pitch automatically for peak performance all the way. There 
are no extra controls to ‘‘fiddle’’ with . . . no extra instruments for the pilot to watch. 


WRITE FOR INFORMATION! If you own a new plane or plan to buy one, enjoy the extra 
advantages of an Aeromatic Propeller. Write to your aircraft manufacturer and see if you 
can have an Aeromatic on your plane. Or drop a line to: Koppers Co., Inc., Aeromatic 
Propeller Dept., 241 Scott Street, Baltimore 3, Maryland. 


Custom-Tailored for the Planes they Fly 


Aeromatic Propellers are available for most new private planes and are being installed on other makes and models. 


SAE Se ae 


The Propeller 


with a Brain for Your Private Plane 


i ee % 


Licensed under patents . 
of Everel Propeller Corp. 


Air Controlled 
Automatic Propeller 


*Reg. U.S. Pat. Of. 
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cision devices that save untold hours of 
guesswork and hand operations. 


Layout for Instrument Work 


Similarly, the air-conditioned instru- 
ment shop emerged from the conflict 
with these up-to-date items: Sperry 
universal balance fixture, an Ideal oscil- 
lating table, Ideal turn-and-bank test 
stand, 30-in. Meriam manometer, Pio- 
neer bell jar and surface plate, Pioneer 
altimeter test stand, airspeed test 
manometer, L & R master watch clean- 
ing machine, tachometer test stand, 
Strobotae, Crosby deadweight tester, 
Hamilton sensitive drilling machine, 
Stanley grinder and buffer, Delta drill 
press, and a variety of portable test 
boxes, including those for cylinder head 
temperature, tachometer, and all types 
of electrical instruments. 

The Hamilton Standard-approved 
propeller shop is functioning smoothly 
with a 20-ton hydraulic press, 2 head- 
stocks for checking blades, propeller 
test table, and a balancing stand. SAC 
ingenuity plus faetory guidance served 
to develop a home-made grinding and 
buffing setup, test table, and angle 
twister. ’ 

One of the finest equipped of South- 
west Airmotive’s shops is the radio de- 
partment, which performed outstand- 
ing work for the AAF during wartime. 


Equipment includes a Boonton Q me- 
ter, vacuum tube volt meter, secondary 
standard signal generator, Hewlett- 
Packard audio signal generator, Gen- 
eral 805-A signal generator, also lathe, 
drill press, and grinder, plus a number 
of test jigs and SAC-built universal 
dummy antennas. 

On order now is equipment needed 
for work on glide path and loealizer, 
as well as advanced testing devices for 
VHF and UHF. 

Time has been saved and workman- 
ship improved in the radio shop by 
nearly all these items. For instanee, 
alignment time was cut from 30 to 5 
min. through use of the vacuum tube 
test meter. The small machine shop 
has more than paid for itself, with 
radio technicians having been specially 
trained to fill their own machining 
needs rather than refer them to the 
large machine shop on the floor below. 

A large aireraft shop, constantly 
host to private and corporate aireraft 
from all parts of the continent, has 
made similar strides forward. Latest 
item is a new forklift. Also to be added 
are aforementioned metal shears. 

Serving all departments will be a 
plating shop which currently is being 
inaugurated and for which full equip- 
ment has been under installation. 

The plating work previously went 


outside the plant, occasioning delays 
and unnecessary expense. 

In considering tooling—or retooling 
—Southwest Airmotive’s young execu- 
tives have wisely included customer re- 
lations as one of the fields in which ad- 
vancement can be made. And it has. 
Brand new is a 1946-model station 
wagon which will be used as a customer 
courtesy car. Then there are two mo- 
bile service wagons, one a two-decked 
baggage cart, the other a veritable 
four-wheeled “service station” which 
contains all the cleaning utensils nee- 
essary to brighten visitors’ aireraft. 

Lightplanes Fly Sales Missions 

Sae’s Sales Div., representing +45 
parts and accessories manufacturers, 
likewise is in step, as proved by its pur- 
chases of a 746 pickup truck for de- 
liveries in the Dallas area and of two 
new lightplanes for covering aviation 
sales missions over a 5-state area. 

It has taken Southwest Airmotive 
more than 12 yr. and approximately 
$500,000 to ready itself for the present 
flying age in America. We by all 
means intend keeping apace of the 
fastest-moving industry in_ history. 
This doesn’t merely mean retooling and 
being done with it; rather, it means re- 
tooling both in theory and in reality 
all the time—365 days in every year. 





Prop blade gets working over in buffing-polishing department designed 


and built during war by Southwest Airmotive's airscrew technicians. 
shop is maintained to conform with Hamilton Standard specifications. (Tom 


Collins photo) 
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lators. 


Purchased as surplus after war was this U. S. Varidrive 
generator test stand for use in accessories shop. Good for 
up to 300-amp., it checks control boxes and voltage regu- 
















































HERE is no longer any reason why snow- 

clogged runways should cripple your airport, 
even in severe blizzards. Military airfields proved 
this in the toughest snow country, by equipping 
with Walter Snow Fighters and using correct 
snow clearing techniques. 


The greater speed and volume of snow clearance 
with Walter Snow Fighters keep you ahead of 
the blizzard. These rugged units shuttle up and 
down your runways at 20-30 m.p.h., hurling 
snow far to the side on each run. Snow never has 
a chance to reach harmful depth. There are no 
high snow banks to endanger landings or takeoffs. 
Your runways remain usable throughout the 


MORE WINTER 
FLYING HOURS! 






storm, ready for scheduled flights the moment 


visibility permits. 


To increase your winter income—to reduce 
hazards, equip your airport with specialized 
Walter Snow Fighters. Models from 150 hp. to 
350 hp., with scientifically designed plows, 
blades, wings, center scrapers and sand and 
chemical spreaders to meet every snow condi- 


tion. Write for detailed literature. 


WALTER MOTOR TRUCK COMPANY 


1001-19 Irving Ave., Ridgewood 27, Queens, L.I., N.Y. 


WALTER 


SNOW FIGHTERS 














WALTER CRASH TRUCKS 


GIVE ALL-WEATHER PROTECTION 


Walter Crash Trucks get to accidents fast in any 
weather, any running conditions. Like Walter 
Snow Fighters, they have the great traction of 
Walter 4-Point Positive Drive to speed over 
snow, ice, mud, soft ground without slipping or 
bogging down. Get full details. 


~ 
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Ever since the early days of aviation, the propeller on the nose of a 
tractor-type plane has subjected all surfaces behind it to the 
additional drag of the turbulent slipstream. Placing the propeller on 
the tail of the Waco Aristo-crapt eliminates this drag. 

Gone from the cabin are the customary propeller noises. 

On the ground, elimination of “prop wash” allows plane doors to 
be opened easily .. . passengers may enter without walking into 
a “‘cyclone.” 

Last and far from least, the propeller is in the safest location om 
the airplane. Propeller accidents are virtually impossible with 
this arrangement. 

That’s why the Waco Aircraft Company has incorporated the 
“tail propeller” in its four-place Aristo-capt — the airplane 


with simplified uni-control. 





THE WACO AIRCRAFT COMPANY, 1601 PETERS AVE., TROY, OHIO, U.S. A. 
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Battery-Fed Portable Spotlight 
Is Handy for Night Servicing 


e Used for night inspection and maintenance, this portable light 
also serves to facilitate baggage loading and provide illumination 


for eabin entrance doors and stairs. 


Unit consists of automobile headlight and metal case containing 
storage battery. Light tilts up or down, and handy switch is 


attached to handle. 


Device, used throughout WAL’s system, was developed by Joe 
Fogarty and Frank Eastman, maintenance division superintendent 


and station manager, respectively, at Denver. 











Modified drill (left) for cutting stainless steel has cutting edge tap- 
ered to give rounded effect, in contrast to sharply pointed edge of 
conventional drill (right). 


Modified Drill Grind Utilized 
To Facilitate Work on Stainless Steel 


e Recent modification involving reinforcement of nacelle 
stainless steel longerons posed a difficult problem at AOA’s 
overhaul depot. Using longeron supports furnished by the 
craft manufacturer, overhaul personnel discovered that inac- 
cessible longeron location did not permit use of spotwelding 
equipment, hence bolting supports to longerons was only 
alternative. But in cutting through stainless steel longeron 
with conventionally ground drill, it was found that too many 
man-hours were wasted; also, use of power drills, rotating 
at various speeds, proved unproductive. Problem was solved 
by AOA’s John J. Brophy, who produced a specially ground 
drill—which not only cuts stainless steel, but stellite as well 
—to do the job in one hour. Details for modifying conven- 
tional type drill, to perform this operation, are: 
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Though grind on modified drill (left) prevents appearance of radical 
departure from conventionally ground drill (right), cutting angles are 
equivalent (59 deg.). 


(1) Two outer tips of cutting edges are rounded 1/16 in. 

(2) Sharpening is done in conventional manner so as to 
give great amount of relief to cutting edge. Necessary 
amount of rake automatically follows—obtained by apply- 
ing rolling motion to drill as it contacts grinding wheel. 

(3) Cutting edge is ground closer to web than normally, 
in order to utilize drill strength at this point. 

(4) Grinding rpm. of drill holder is regulated tg afford 
slow turning of drill. 

(5) Turpentine is used as an effective cutting agent. 

Without modified grinding, drill soon distintegrates by 
chipping and burning around points—hence necessity for 
cutting close to web when grinding for modification. Prox- 
imity of cutting edge to web affords maximum heat dissipa- 
tion as well as maximum strength. As modified, drill as- 
sumes a radical appearance, but check reveals normal eut- 
ting edge of 59 deg. 
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Handy Spring Depressor 
Speeds Valve Work 


e To facilitate the depression of valve 
springs, Duncan Perry of Seawings sea- 
plane base, Westport, Conn., devised this 
depressor tool. 

Lever has end drilled with four holes 
and is attached to right-angled fork via 
bolt through hole appropriate for cylinder 
size and make. With screwdriver as ful- 
erum passing through bushing at extreme 
end of lever, downward force causes fork 
prongs to depress spring for easy release 
_or insertion of valve. 

Mechanie Perry also devised the three 
units shown in Dee. ’46 Aviation, at top 
of pages 55 and 56 and bottom of page 57. 
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Readily Visible Float Gage 
Gives Quick Liquid Check 


@e To measure liquid contained in 
55-gal. steel drums stored in UAL’s 
Cheyenne maintenance base warehouse, 
Assistant Storekeeper Donald W. 
Kerns devised this simple floating gage. 

Used in container stored horizontally 
on rocker type stand, gage provides 
easy check on liquid content, eliminat- 
ing possibility of inadvertently run- 
ning out of any item, and speeding up 
inventory procedure. Device is esti- 
mated as saving approximately 265 
man-hours yearly. 





ow 1n 
pro duction... 


the new Hartzell Plastic 


HYDRO-SELECTIVE PROPELLER \, 


for personal planes 
J hydraulic controlled 


A simple push-pull button on the instrument panel con- 
trols the pitch. Simple design control valve with only 
one moving part; hydraulic mechanism does not revolve. 
Blades automatically return to high pitch in event of oil 


pressure failure. 
J completely reversible 
Complete reversal is achieved in « few seconds. Fool- 


proof because the reversing lever is separate from the 
panel control. 


pre-selective valve control 
A calibrated valve control -pre-selects the amount of 
pitch variation. Simply set the control and pitch change 
is automatic and precise. 


hartzite plastic blades 


Blades are of Hartzite plastic — weather-proof through 
and through. Hartzite is lightweight yet has the highest 
fatigue strength-weight ratio and highest vibration- 
damping qualities of any propeller material yet de- 
veloped. Stainless steel tips. 


highest quality —low cost 
The materials and engineering in this propeller are of 
the highest quality. Yet, oecause the design and con- 
struction are so simple, the initial cost is low. Long — 


life means minimum maintenance cost, 
, ay 
/ caa approved aa 


CAA approved for planes up to 215 HP, 2600 RPM. 2 
ae a a a Because of heavy demand for this propeller 


~ 4 from plane manufacturers, deliveries to plane 
» « owners for replacements may not be possible 
ey for some time. Available on REPUBLIC SEABEE 


>, 


; rs 


. 
a? 


HARTZELL PROPELLER CO. 


DESIGNERS AND MAKERS OF AIRPLANE PROPELLERS AND ENGINE TEST CLUBS 
480 HEITZMAN AVE., PIQUA, OHIO, U.S. A. 
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EXTRA weight may be 


valuable on the ground 


... but never in the air 
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/ When designing their new 10-passenger executive 

* transport, the Mallard, Grumman Aircraft Co. 
engineers took special care to keep net weight to a 
minimum without sacrificing strength. 


For excess weight has. no place in this sleek new 

amphibian which has a top speed of over 200 mph, 

Joe cruises at 180 mph and flies 700 to 1200 miles 
Pe 100-stop. 


rr 


ow? 





2 Great weight-saving was made in the Grumman 
e 





extensive use of Armorply Honeycomb — a light- 
weight structural material — for doors, floors, toilet 
covers, partitions, etc. 







Made of impregnated cloth, paper, Fiberglas or 
other materials, this Honeycomb core has an amaz- 
ing strength/ weight ratio— weighing as little as 4 lbs. 
per cu. ft. Faced with aluminum alloys, stainless 
steel, plastic or wood veneers, Honeycomb sand- 
wich panels can be used in any practical thickness. 















WELDWOOD and ARMORPLY 
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Mallard through careful engineering and the 


ONEYCOMB "“*""" 





Remarkable stiffness is another advantage of 
e . . 
Armorply Honeycomb. It will work up to its 
yield point without buckling. And, it shows excep- 
tional stability under extreme variations of temper- 
ature and humidity. 


That’s why Grumman, and other leading plane 
manufacturers, have found this material ideal for 
many varied structural members where strength 
plus light weight is required. Write for detailed en- 
gineering data today. 









UNITED STATES PLYWOOD CORPORATION 
55 West 44th Street, New York 18, N. Y. 

















ROTARY WING AIRCRAFT 
(Continued from page 63) 


n-bladed rotors. At still greater ro- 
tative speeds a singular speed range is 
encountered. In this range, operation 
may be smooth but a slight disturbance 
to the ship may cause it to vibrate 
(cause the hub center to whirl) with 
ever-increasing amplitude. The oscil- 
lation demonstrates all the characteris- 
tics of a dynamic instability. Assum- 
ing that means are provided to limit 
the magnitude of the oscillation, its 
nature may be safely observed. It will 


he noted that frequency of the vibra- 
tion is considerably lower than rotative 
speed; in order it more nearly approx- 
imates the natural frequency of the 
ship. The instability persists over a 
wide range of rotor speeds although its 
frequency shows a gradual rise as 
rotor speed increases. At the point 
of most severe oscillation, however, 
the vibration frequency coincides with 
the natural frequency of the aircraft. 

The unstable. oscillation degenerates 
to small magnitude at higher speed, and 
in the upper rotor speed range the 
rotor turns smoothly and with perfect 











NEXT-DOOR service on steel 


Quick delivery to your plant 


ELEVEN Ryerson Steel-Service Plants provide unmatched 
facilities virtually next door to every steel user in the principal 
markets of the United States. Though many sizes are missing 
because of the steel shortage, each Ryerson plant has large, 
diversified stocks. Each is backed up by the inventories and 
facilities of the others. These strategically-located steel stocks 
plus modern high speed equipment are your assurance that 
orders will be filled accurately and promptly. 

Ryerson metallurgists and engineers provide reliable help 
in solving problems of selection and fabrication. Questions of 
heat treatment are answered by the hardenability report sent 
with each Ryerson alloy shipment. 

Complete, trouble-saving service on steel from stock is avail- 
able to you at every plant in the Ryerson network. When you 
need steel of any kind call Ryerson. 

Joseph T. Ryerson & Son, Inc., Steel-Service Plants: Chi- 
cago, Milwaukee, St. Louis, Detroit, Cincinnati, Cleveland, 
Buffalo, Pittsburgh, Philadelphia, New York, Boston. 


Principal Products: Carbon and Alloy Steels, Allegheny Stainless, Tool 
Steel, Bars, Plates, Sheets, Structurals, Mechanical Tubing, Inland 4-Way 
Floor Plate, Reinforcing Bars and Accessories, Boiler Tubes, Welding 
Rod, Babbitt, Bolts, Rivets, Metal Working Tools & Machinery, efc. 


RYERSON STEEL 





stability. Type of vibration just de- 
scribed is the more vicious of the two 
associated with ground resonance and 
has been termed odd-frequency or in- 
stability vibration. Deriving its energy 
from the turning of the rotor itself, it 
is truly a “self-excited” oscillation. 

“Critical” rotor response can be con- 
trolled by installing extremely great 
damping capacity in the landing gear. 
As a practical measure, it is found 
preferable to provide the aircraft with 
a soft (low frequency) spring gear 
having moderate damping capacity, so 
‘hat the critical response oecurs only 
transiently as the rotor is accelerated 
or decelerated from normal idling 
speed. 

Instability oscillation can be con- 
trolled by the provision of adequate 
gear damping and blade hinge damp- 
ing. Damping should be effective in 
both loeations if the oscillation is to be 
controlled or avoided. 

Attention is directed to the excellent 
theoretical developments presented in 
Refs. 1 and 2 for the mathematical de- 
rivations applying to two-blade and 
multi-blade rotor systems. In the fol- 
lowing discussion it will be the object 
merely to set forth the working formu- 
las which apply to the singular char- 
acteristics of rotors subjected to 
isotropic pylon restraint. 


Critical Speeds 


Equation defining single critical 
speed of a rotor having three or more 
blades (n = 3) may be written: 


[ (on + = ca’) | [1 ~ ca’? | i 


nm(Q’)4 
2(M + nme . aad 
Both w,,.’ and ’ are given in terms 
of the reference frequency »,. 
Equation defining the two critical 
speeds of a two-blade rotor (n = 2) 
may be written: 


[1 - er] [01 - erito’o + 
nm(Q’)4 


(M + nm)é =s (24) 


a , 
_2en- 
It is apparent from the above equa- 

tion that one critical speed occurs at 
the pylon frequency 1 — (9’)? = 0. 
Corresponding state of whirl finds both 
blades extending in a straight line co- 
linear with radius of whirl. 

Lower critical speed is defined by see- 
ond bracket of Eq. 24. At this speed 
blades are “V’d” toward outside of 
whirl, with whirl radius perpendicular 
to link joining the blade roots. (Fig. 
12). 

Effect of blade damping or landing 
gear damping upon magnitude of un- 
damped critical speeds is negligible for 
any reasonable value of damping. It 
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is, therefore, an unnecessary refinement 
to add damping terms to Kgs. 23 or 24. 

In Fig. 11, points C, and C, where 
w’, = 0 correspond to the lower and 
higher values for critical speeds of the 
two-blade rotor. In Fig. 10, point C 
corresponds to the single critical speed 
of the three (or more) blade rotor. 
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3. Response of Helicopter Rotors to 
Periodic Forces, by Bartram Kelley, 
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REVIEW OF 


PATENTS 


Serge are digests and listings of some 
of the more interesting patents on avia- 
tion developments granted through the U. S. 
Patent Office. Printed copies of any of these 
patents are obtainable directly from U. S. 
Patent Office, Washington, D. C., at a cost 
of 25¢ each. 


Electrical Connector comprises body por- 
tion and movable contact equipped with 
U-shaped spring retainer. Spring engages 
flattened portion of contact so that latter, 
upon sufficient rotation to disengage 
spring, may be removed from body por- 
tion of connection.—2,411,861, filed Mar. 
19, ’°43, pat. Dec. 3, ’46, C. Antony, Jr. and 
E. J. Isbistor, assignors to Sperry Gyro- 
scope Co. 





Servo System embodies motor coupled to 
a.ec. generators for supplying outputs of 
same frequency in substantially 90 deg. 
phase relationship; also two-phase motor 
with fields excited by potentials respec- 
tively derived from generator outputs; 
and thermionic means adapted to receive 
reversible phase input and to supply re- 
versible polarity continuous proportional 
output for exciting at least one of genera- 
tors to control magnitude and direction of 
torque exerted by two-phase motor.— 
2,411,871, filed Nov. 2, ’42, pat. Dec. 3, ’46, 
G. de Westfelt, assignor to Sperry Gyro- 
scope Co. 


Turbojet Nozzle Control incorporates ad- 
justment means to obtain diffuser action, 
in combination with other means for ad- 
justing nozzle to obtain predtermined op- 
erating characteristics in turbine. Also 
included is pressure responsive device for 
automatically rendering inoperative first 
adjusting means when second means be- 
comes operative.—2,411,895, filed Apr. 15, 
44, pat. Dec. 3, ’46, D. M. Toole, assignor 
to United Aircraft Corp. 


Airplane Air Conditioning Apparatus com- 
bines liquid-fuel-burning heater, ram for 
combustion air, supercharger, and con- 
duit leading from supercharger to ram for 
conveying compressed air to heater. Valve 
1S Incorporated to shut off ram, while an- 
other valve is used to close conduit, these 
two valves operating so that one is opened 
when other is closed.—2,412,110, filed Feb. 
4, 43, pat. Dec. 3, ’46, L. A. Williams, Jr., 
assignor to Stewart-Warner Corp. 


Hydraulic Transmission Device includes 
fluid-type housing having driving im- 
peller at one end in predetermined spaced 
relation to driven rotor at other end. 
Pressure responsive means for varying 
space between these members comprises 
plurality of L-shaped vanes each with 
plurality of springs for urging inward- 
extending leg of vane toward impeller, 
displacement being variable to compensate 
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for differences in impeller speeds without 
imparting consequent changes in rotor 
speeds.—2,411,772, filed Aug. 22, °44, pat. 
Nov. 26, ’46, J. S. Becker, assignor to 
Bendix Aviation Corp. 


Autogiro features rotor mounted at end 
of each wing, and means for rocking ro- 
tors, transversely, from operative position 
to one of rest in which a portion of rotor 
is received in wing recess, with remaining 
portion extending beyond wing.—2,411,- 
297, filed Jan. 27, ’44, pat. Nov. 19, °46, 
A. Serna. 


Airspeed Indicator is adaptable to fuselage 
with front end disposed clear of propeller 
stream and so deep vertically as to be 
substantially unaffected by air disturb- 
ances such as those which affect wing 
leading edge with changes in angle of at- 
tack. Dynamic head is located near mid- 
height of fuselage front end and static 
head is placed in each side of fuselage.— 


2,411,484, filed June 9, ’44, pat. Nov. 19, 
’46, M. Watter, assignor to The Budd Co. 


Other Patents 


Sleeve Valve Engine, 2,411,571, filed Jan. 
22, °45, pat. Nov. 26, °46, R. M. Heintz, 
assignor, by mesne assignments, to Jack 
& Heintz Precision Industries. 


Transport Plane, 2,412,285, filed Oct. 29, 
"42, pat. Dec. 10, ’46, G. W. Peck, assignor 
to Howard W. Taylor. 


Aircraft Brake, 2,412,335, filed Aug. 9, ’44, 
Dec. 10, °46, B. E. House, assignor to 
3endix Aviation Corp. 


Aircraft Control Surface, 2,411,107, filed 
Aug. 27, ’43, pat. Nov. 12, ’46, H. L. Pitt. 


Adjustable Harness Clip, 2,409,772, filed 
May 13, ’44, pat. Oct. 22, ’46, C. Lund, as- 
signor to Adel Precision Products Corp. 











In the realm of forging design and development of proper 


grain flow, Wyman-Gordon has originated many forging 


designs in steel, aluminum and magnesium. Typical of 


the many intricate light alloy forgings made by Wyman- 
Gordon is this aluminum impeller forging for aircraft 


engine superchargers. 


Standard of the Industry for Sixty Years 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 


WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 





DETROIT, MICHIGAN 





ALLIED PRODUCTS CORPORATION 


DEPARTMENT 31 
4614 LAWTON AVENUE DETROIT 8, MICHIGAN 


| SPECIAL COLD FORGED PARTS * STANDARD CAP SCREWS »* HARDENED AND PRECISION GROUND PARTS 
SHEET METAL DIES FROM THE LARGEST TO THE SMALLEST © JIGS * FIXTURES * STEAM-HEATED PLASTIC MOLDS 
SPECIAL PRODUCTION TOOLS + R-B INTERCHANGEABLE PUNCHES AND DIES «+ DIE MAKERS'- SUPPLIES 
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"wth GULF CUT-AD 


we get greater production, 


longer tool life, better finishes — 


says this Foreman 


vt 


The Department Foreman (right) consults with a Gulf Lubri- 
cation Engineer on the performance of Gulf Cut-Aid in ma- 
chining a brass part. (Photos courtesy of the Corbin Screw 
Division of American Hardware Corporation.) 


“TDRODUCTION of intricate brass parts on our 
six-spindle automatics jumped 17 per cent 
after we switched to Gulf Cut-Aid,” says this 
Department Foreman. “In addition, Cut-Aid 
keeps the tools and work much cooler, helps us get 
better finishes, longer tool life, and maintain 
closer tolerances.” 
This experience is typical of hundreds reported 





Gulf Quality Cutting Oils 


Gulf Lasupar Cutting Oils A, B, and C 
Gulf Electro Cutting Oils A, B, and C 
Gulf M-L Cutting Oils A, B, and C 
Gulf Cut-Aid 

Gulf Cutx B 

Gulf L. S. Cutting Base A and B 








=_— 
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by shops that use Gulf Cut-Aid for machining 
nonferrous metals. For this revolutionary cutting 
oil consistently shows better results on this type 
of work! 

It will pay every machine shop to investigate 
the full possibilities of Gulf Cut-Aid and other 
Gulf production-proven cutting oils. Call in a 
Gulf Lubrication Engineer today and let him 
show you how they can help you improve your 
machining practice. Write, wire, or phone your 
nearest Gulf office. 





Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 
Boston - New York - Philadelphia 
Pittsburgh - Atlanta - New Orleans 


Houston - Louisville - Toledo 


Y LUBRICATION 





The Mechanical Mouth 


It used to be like pulling teeth 
to get under an engine cowling. 
After a quarter-hour of yanking 
on rows of fasteners, you took 
down a truckload of Dural shin- 
gles. If you didn’t lose or mash 
any under foot while you worked 
on the engine, you were lucky. 


Now it’s as simple as lifting the 
hood on the family bus. Lock- 
heed engineers have worked out 
anew mechanical mouth for 
Constellation engines thatopens 
up in two minutes flat. Unclasp 
and lift two small side panels, 
pull away the one-piece upper 
and lower hoods, and the en- 
gine’s as bare as the tonsils of a 
six-year old saying “Ah!” 


The giant metal jaws stay open 
obligingly, and completely out 
of the way. Prying engine medi- 
cos get plenty of elbow room 
and save precious minutes on 
routine inspections. And theme- 
chanical mouth shutsjustas fast. 
Out at Lockheed, the story goes, 
they took turns saying “Jack 
Robinson” in timing it. 


Everybody that sees the mechan- 
ical mouth says it’s just common 
sense. And it’s this kind of com- 
mon sense that gets all the green 
lights at Lockheed and keeps 
refinements in step with avia- 
tion progress. 


L to L for L 


© 1946, Lockheed Aircraft Corp., Burbank, Calif. 





Aviation People 


Beverly E. Howard (photo), pres. of 
Hawthorne Flying Service, has been 
elected pres. of National Aviation 
Trades Assn. During war his army 
contract school at Hawthorne Field 
trained American and French cadets 
for AAF. He is a member of CAA’s 
Non-Scheduled Flying Advisory Com- 
mittee and a director of All American 


B. E. Howard J. H. Carey 

Aviation. His precision acrobatic flying 
won him this year’s National Aerobatic 
Championship. John H. Carey (photo) 
has been appointed acting deputy ad- 
ministrator for Office of Aircraft Dis- 
posal of WAA. He learned to fly in ’18 
with British RAF, and has been active 
in aviation since. During war he served 
as chief of staff, Army Air Service 
Command, with 15th Air Force in Medi- 
terranean theater. He is a member of 
N. Y. Aviation Post, American Legion. 


John Friedlander (photo), pres. of 
Aeronca was appointed chairman of 
Personal Aircraft Council of Aircraft 


J. Friedlander G. Sleeper 
Industries Assn., succeeding William T. 
Piper. Gordon Sleeper (photo), per- 
sonal plane sales mgr. for Republic, was 
elected vice-chairman succeeding Fried- 
lander. 


A. L. Riggs (photo) returned to prewar 
post as gen. sales mgr. for Waco Air- 
craft. A veteran of 13 yr. in aviation, 
he entered Troop Carrier Command 


H. Crary 


A. L. Riggs 


during war as a service pilot and served 
as an instructor on C-46 and C-47 
planes and Waco CG-4A gliders, and 


later was commander of 332nd Troop 
Carrier Squadron. Harold Crary 
(photo), v.-p. in charge of traffic and 
advertising for UAL, was appointed to 
serve as chairman of AIA’s advertising 
committee for ’47. He joined airline in 
31 when it was formed, and previously 
was director of advertising and pub- 
licity for Boeing. John B. Goodman has 
been appointed asst. to mgr. of publicity 
at UAL’s Chicago hq., W. H. Maxwell 
has been made asst. to vice-pres.-east- 
ern operations with Chicago hq., Wil- 
liam S. Wallace has been appointed 
supt. of eastern regional ticket office, 
and J. S. Keakin has been named west- 
ern region ticket office supt. Also, M. P. 
Bickley, mgr. of cargo sales, has been 
named chairman of newly-formed cargo 
sales promotion committee of ATA. And 
G. T. Kelloff has been appointed, dis- 
trict publicity representative at Wash. 
hq., while Paul Reed was named station 
mer. at N. Y. hq. 


B. G. Reed (photo) was elected v.-p. in 
charge of manufacture for Northrop. 
He will supervise output of three-engine 
Pioneer and oversee manufacture of 
military contracts including B-35 Fly- 


B. G. Reed Lt. Col. Ryan 

ing Wing and Reporter F-15, photo 
reconnaissance plane. He has been 
associated with company since ’34. Lt. 
Col. Lloyd F. Ryan (photo) is newly- 





* COMING UP « 


Jan. 6-10: Society of Automotive Engi- 
neers Annual Meeting, Book Cadil- 
lac Hotel, Detroit. 

Jan. 6-16, ’47: Aviation of Tomorrow 
Exhibit, Miami. 

Jan. 10-12: All American Air Maneu- 
vers, Miami, Fla. 

Jan. 14: IATA Australian Traffic con- 
ference. 

Jan. 27-30: Fifteenth annual meeting, 
IAS, New York City. 

Feb. 1-8: New York Aviation Show, 
Grand Central Palace. 

Feb. 1-28: Inter-American lightplane 
cavalcade, Brownsville, Panama. 
Feb. 8-9: Women’s Aviation Conven- 

tion, San Antonio, Tex. 

March, ’47: IAS Aircraft Propulsion 
Meeting, Cleveland, Ohio. 

Apr. 18-27: Michigan Aviation Week, 
sponsored by Aero Club of Mich., 
Detroit: 

May 9-17: , Air Fair, sponsored by 
Aviation Council of Metropolitan 
St. Louis. ‘ 

May 11-15: American Airport Exposi- 
tion & Exhibit, in conjunction with 
Annual Convention of American 
Assn. of Airport Executives, Sher- 
man Hotel, Chicago. 

May 26-27: Light Aircraft Meeting, 
Detroit. 
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@ Oliver C. Thener, Vice President of the B-1 
Beverage Company of St. Louis, Missouri, is an 
experienced businessman-pilot. In the past twelve 
months he has flown more than nznety thousand miles 
in the company’s Ercoupe calling on franchised 
bottlers in thirty-eight states. Mr. Thener believes 
in flying... in safe flying. He believes it’s just 





plain common sense to prepare for emergencies. 
That’s why the B-1 Ercoupe is equipped with Irvin 
CHAIR Chutes... for extra protection. 

More and more plane owners are installing these 
new Irvin CHAIR Chutes in their planes. Our de- 
scriptive circular will give you full particulars about 
this unusual parachute. Why not write for it... now. 


IRVING AIR CHUTE CO., INC. 


1670 JEFFERSON AVENUE, BUFFALO 8, NEW YORK 
Pacific Coast Branch: 1500 Flower St., Glendale 1, Calif. 


< Irvin CHAIR Chutes installed in a Beechcraft. 
CHAIR Chutes have the same comfort and beauty 
as deluxe airplane chairs...do not take up extra space. 


Irvin CHAIR Chutes installed in a Stinson. CHAIR 
Chutes are fitted into the back of the chair... 
don’t have to be carried around. worn or stored. > 


FEEL SAFER...BE SAFER... with the new Irvin CHAIR Chute 








XAMPLE OF SAFE FLYING 


ep. v 
“ite Preserver t™ 





appointed supervisor of engineering 
laboratories at Ryan. He was recently 
released from AAF after 5 yr. as a 
research physicist at Air Materiel Com- 
mand, Wright Field, and as an intelli- 
gence officer, under personal orders of 
Gen. Arnold, on special investigations 
of, enemy technical developments. 
Harold W. Hasenbeck has been named 
supervisor of electronics and control 
systems research at Ryan and will head 
company’s special military- projects 
laboratory. 


Col. E. Verne Stewart (photo), formerly 
chief of Army parachute branch, Wright 
Field, has become director of product 
development for Pioneer Parachute Co., 
in which capacity he will supervise re- 


Col. Stewart G. W. Hawes, Jr. 


search, developing, experimenting and 
testing of parachute and accessory 
equipment. He is a member of Cater- 
pillar Club and a licensed CAA para- 
chute rigger. Gerry W. Hawes, Jr. 
(photo) has been appointed eastern 
regional director of state affairs for AA. 
Graduate of University of Minnesota, 
he has been with airline since ’35 and 
has served in various branches as sales 
mgr. (Del Ankers photo). David Mar- 
shall has been appointed asst. to di- 
rector of pub. rel. for AA. 


Robert E. Weiland Jr. has been ap- 
pointed representative for National Air- 
lines at Cuba. 


Braniff appointments: W. R. Beattie 
has been named gen. traffic mgr., Latin 
American div., Paul D. Niles has been 
appointed gen. traffic mgr. of domestic 
div., Douglas Wood was named inter- 
line and foreign sales mgr., Stanton 
Fitzner was appointed publicity asst., 
and I. H. Powers has been named dis- 
trict traffic mgr. in Chicago. 


W. R. Moreland has resigned as MCA’s 
pub. rel. director. 


Harrison H. Boyd has been appointed 
local mgr. for NEA at Lawrence Munici- 
pal Airport. 


Bill Ross has been named news bureau 
mgr. for PCA. 


Cyril C. Thompson, former v.-p. UAL, 
has been appointed special representa- 
tive, air transport, for Santa Fe Rail- 
way System. 


W. Moscrip Miller, resigned as v.-p. in 
charge of pub. rel. for Air Cargo Trans- 
port, will now head a newly organized 
pub. rel. group bearing his name. 


TWA annual aviation writing and pho- 
tographic contest winners: Newspaper, 
open class—First prize, James J. Stre- 
big, aviation editor, Associated Press; 
Second, Reginald Cleveland, New York 
Times; tied for third, Gene Dawson, 
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‘DARNELL CASTERS 


& E-Z ROLL WHEELS 


@ Save Money, 
slkoXo) yam oll] odaat-ahi 


lato Mm MTant-W oh VamU ET ave 


DARNELL Casters 
and Wheels... Al- 
ways dependable, 


DARNELL CORP. LTD. 
LONG BEACH 4, CALIFORNIA 


60 WALKER ST.; NEW YORK 13, N Y 
36 N. CLINTON, CHICAGO 6. ILL 








WHEN YOU RECONDITION AIRCRAFT... 





LORD 


Dynafocal Engine 


MOUNTINGS 









MR-26 RL-35 
ASSEMBLY ASSEMBLY 
Consists of : Consists of | 
eight MR-26-SA mn nine RL-35-SA 
sub-assemblies sub-assemblies 






For LOCKHEED “CONSTELLATION” 
Using Wright R-3350 A & B Series Engines 


PSSST HHE SSH Se eeeseseseeseee e@eesee eeeseeereseseores eeeeveee eee 


For DOUGLAS DC-4 ( C-54 ) : 
Using Pratt & Whitney R-2000 Series Engines ; 





eeeeeeeeee neers eee Sertereoe 
















. For CURTISS CW-20 ( C-46) = 
FAIRCHILD “PACKET” ( C-82 ) 
MARTIN 202 
DOUGLAS DC-6 (C-112) 
Using Pratt & Whitney R-2800 A & B Series Engines, use MR-36 
Pratt & Whitney R-2800 C Series Engines, use MR-36F 


maintenance problems, suggestions for increasing service life, and parts lists. 


eee e er ne es eeeene 










MR-36 and MR-36F LORD 
eo owes ENGINE MOUNTINGS 
onsists o 
c MR-36-SA or inser pom Gt-3 
sub-assemblies 















Item 
Tube Mounting 
Insert 
Sandwich 





P & W 1830 Series | Wright 1820 Series 
Quantity Part Quantity Part 
Per Plane Number Per Plane Number 
8 J1202-1 8 H5013-3 
16 J1789-1 18 $K1925-1 
32 $K1292-1 36 $K1292-2 














Write for your copy. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


en { New York, N.Y. Detroit, Mich. 


Canadian Representative: 


Every genuine Lord Mounting carries the name “LORD” embossed in the rubber or in raised letters on the forgings. 


Washington, D.C. 


egeeeee 


New Lord Service & Maintenance Manual contains valuable information on 


Chicago, Ill. 


Railwey & Power Engineering Corp., Ltd., Toronto, Canada. 


eevee eer eeeee 












Burbank, Cal. 





————<, 
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Indianapolis News; Robert Mountsier, 
New York Sun, and Ned Aitchison, Mi- 
ami Herald. Newspapers under 100,000 
—First, Albert I. Prince, Hartford 
Times; second, Nick Moser, Reading 
Eagle; third, Edgar Bauman, New York, 
free lance aviation columnist. Maga- 
gines—First, John Paul Andrews New 
York, Air News; second Wayne Parrish, 
Liberty; tied for third, Fred Hamlin, 
Flying; Eric Bramley, American Avia- 
tion; Lucien Zacharoff, Air Trails. 
Technical—First, Arthur Harris, Avia- 
tion Maintenance & Operations; second, 
Oscar Leiding, Air Transport; third, 
Irving Stone, Aviation. Photo—First, 
Howard Ballew, Los Angeles Herald Ex- 
press; Second, A. Aubrey Bodine, Balti- 
more Sun; third, Einar G. Chindmark, 
Hartford Times. 


Robert B. Kinkead, of Boeing, was 
elected chairman of Export Comm. of 
Aircraft Industries Assn. A. M. Gon- 
nella has been named asst. chief sales 
engineer for Boeing. 





Recent Books 


HUMAN FACTORS IN AIR TRANSPORT 
DESIGN, by Ross A. McFarland, 
McGraw-Hill Book Co., New York City. 
Illustrated, 670 pages. $6.00. 

This book analyzes those factors in air 
transport plane design which_ influence 
the human organism in flight. Special at- 
tention has been given to recent advances 
in all fields of human biology which are 
applicable. In all cases, the implications 
of theoretical material have been de- 
veloped and the application to industry 
and the needs of engineers carefully 
brought out. This work is an un- 
usually complete compilation and inter- 
pretation of biological data which the 
aeronautical science can use to improve 
the efficiency of air crews and safety and 
comfort of air travelers. 


THE AIRCRAFT MECHANIC, by Philip 
Siegel, Pitman Publishing Co., New 
York City. Illustrated, 313 pages. $4.00. 

A manual for certificate candidates, this 
book is divided into six chapters. It 
thoroughly covers the CAR’s, techniques 
and practices, propellers, hydraulics, rig- 
ging and assembly, wood and fabric cov- 
ering, sheet metal, riveting, welding, 
soldering, and finishing. Each section is 
arranged so that review questions per- 
taining to it follow immediately after 
each chapter’s text. Most questions are 
of the multiple-choice type used in the 
actual examination. Answers are given 
for all sets of questions. 


METALLIZING HANDBOOK _ (Fourth 
Edition), Published by Metallizing Engi- 
neering Co., Inc., ong Island, New 
York. Illustrated, $2.00. 

Latest in technical and operating data on 

metallizing is contained in this handbook. 

Details including preparation of surfaces, 

metallizing techniques and finishing pro- 

cedure, corrosion resistance, specific grav- 
ity, hardness, bond strength, tensile 
strength; and relative shrink are covered. 


TRIGONOMETRY REFRESHER FOR 
TECHNICAL MEN, By Albert Klaf, 
McGraw-Hill Book Co., New York City. 
629 pages. $5.00. 

This work, by the author of Calculus Re- 

fresher, concisely explains the problems 

of plane and _ spherical trigonometry. 

Treatment is especially useful to men who 

wish to apply trigonometry to various 

technological fields. 


THE WORLD’S WINGS, by Lucien Zach- 
aroff, Duell, Sloan & Pearce, Inc., New 
York City. 310 pages. $3.00. 

This volume surveys the international 

Scene, studies the conferences, the plans 

of the great nations to win airways con- 

trol, the men and the motives involved. 
then concludes with a plea for public 
awakening against a course toward war. 

‘he author offers an international policy 

yop to counter air imperialism and 
evelop action for peace. 
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AIRCRAFT INSTRUMENTS 
Where Safely Depends Cn -Ceeuracy 
Defend on U.S. GAUGE 


Airspeed Indicator 
Supplied for aircraft in the fol- 
lowing standard ranges: 0to120, 
140, 160, 200, 250 miles per 
hour. Higher ranges available. 


Altimeters 
Airspeed Indicators 
Manifold Pressure 
Engine Units 
Oil Pressure 
Oil Temperature 
Suction 
Tachometers 
Hydraulic Supplied as ae arange 


De-Icing of 20,000 feet graduated in 100 


- - foot intervals, with or without 
Differential Pressure barometric adjustment. 


U.S. Gauge’s forty years of experience in man- 

ufacturing the world’s most accurate instru- 

ments, is your guarantee that Supaire Aircraft 
| Instruments “always tell the truth.” 











FEATURES 


*% Patented and C. A. A. 


approved. 


% Designed for installation 


* 


in light planes with or 
without flaps. 


Manually controlled—light 
weight. 


* Inexpensive—simple instal- 


lation — practically no 
maintenance. 


Tends to prevent nosing 
over due to mud, snow, 
or other conditions. 


This new safety landing device is a stabilizer 
which permits the pilot, in case of an emergency 
to land in short, highly obstructed fields with com- 
plete safety. The stabilizer gives a steeper 
descent angle without danger of stalling and per- 
mits quicker application of brakes so as to stop 
in a considerably shorter run. 


We urge manufacturers and owners of small 
planes to ask for full details. 


AIRCRAFT DEVICES COMPANY 
Wings Field AMBLER-PENNA. 























The RUSCO Tog-L-Lok Seat Belt 
has 6 outstanding features 


1. 


to 


i) 


Instant, positive action .. . to lock 4. Lightness . 60” belt 
or unlock simply throw lever. weighs 12 oz. 
: Dependability . .. Positive Toggle 5. Foolproof plastic tip... 
Grip—2000 Ib. C.A.A. Test. to pull off, nothing to fray. 
. Simplicity ... instantaneous adjust- 6. Shock resistance . 
ment and release. slipping. 


This RUSCO belt is considered ‘‘Standard’’ for light planes and is C.A.A. approved for 2000 Ib. loads. 


Sev your aircraft supply house or our nearest branch office. 


. no treacherous 














The RUSSELL MANUFACTURING CO. Middletown, Conn. 


Detroit, 3-250 General Motors Bldg. 
San Francisco, 632 Polk St. 














New York, 420 Lexington Ave. 
Chicago, 549 E. Illinois St. 
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PRODUCTS 
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The Approved All-Purpose Distress Sigual 


Hand held. Safe. Dependable. 
Each signal absolutely watertight. 


Light—less than 7 
20-second brilliant nig 
bright orange day smoke in oppos! 


iner. Can be seen day or nig 
naa ol or roman-candle type signals. A 


bscure pist 
pene and aviation supply dealers. 


AERIAL PRODUCTS. INC.. 


oz. Compact —51/s long. 
ht flare plus 18-second 
ite ends of steel 
ht when overcast would 


Availabje at 


Accept no substitetes. 












PRESENTING— 
New Construction 


Here is a new, regular AVIATION fea- 
ture keyed to new construction in the 
aeronautical industry, giving in con- 
cise form a collation of new projects in 
all phases of the business. 

Reports under each major type-of- 
work classification are grouped by stage 
of work proposed, bids asked, and con- 
tracts awarded. Projects under each 
stage are listed alphabetically by states, 
then alphabetically by city or town. 


AIRPORTS & AIRBASES 


CONTRACTS AWARDED 


Calif., San Mateo—AIRPORT—Bay Mead- 
ows Aviation Co., Bell St. and Pacific Bivd., 
airport, incl. 2,400 ft. gunway 100 ft. ae 
Owner builds. “$500,000. D. D. Stone & L. 
Mulloy, 381 Bush St., San Francisco, (a 
archts. 

Ill., Springfield — AIRPORT BLDG. — 
Springfield Airport Auth., 207% S. 6 St., re- 
constructing 51x215 ft. warehouse serving as 
temporary terminal bldg., to Felmley Constr. 
Co., Peoples Bank Bldg., Bloomington. Ap- 
prox. $74,000. Awarded 12/2. 

N. J., Ocean City—AIRPORT—Seacoast 
Airlanes, Inec., Ocean City, airport addns,, 
imprvs. incl. hangar, separate contracts. 
Over $40,000. 


‘PROPOSED WORK 


Ala., Montgomery—AIRPORT BLDG.— 
City, c/o City Com., plans by Pearson & Tit- 
tle, First National Bank Bldg., administra- 
tion bldg., at municipal airport. $280,000. 


+Ariz., Davis-Montham Field (P. O. Tu- 
eson) HOUSING G—U. S. Eng., 751 S. Fig- 
ueroa St., Los Angeles 55, Calif., military 
housing at airfield. $216,000. 

Ariz., Phoenix—AIRPORT—City, Phoe- 

nix, voted bonds imprv. Sky Harbor Air- 
port. $1,100,000. 

¥Ariz., Williams Field (P. O. Chandler)— 
HOUSING—U. S. Eng., 751 S. Figueroa St., 
Los Angeles 55, Calif., military housing. 
$207,000. 

+Calif., Mather Field (P. O. Sacramento)— 
HOUSING—U. S. Eng., 1209 Eighth St. 
Sacramento, Zone 8, military housing at air- 
field. $225,000. 

+Calif., Riverside—HOUSING—U. S. Eng., 
751 S. Figueroa St., Los Angeles, Zone 53, 
military housing at March Field. $126,000. 

¥Colo., Denver—HOUSING—U. S. Eng., 909 
17 st., Zone 2, military housing at Lowry 
Field. $162,000 

+D. C., Bolling Field (Wash.; D. C., P. 0.) 
—HOUSING—U. S. Eng., 1 and Douglas Sts., 
Wash. 25, D. C., military housing at airfield. 
$112,500. 

+Fla., MacDill Field (br. Tampa.)—U. 5%. 
Eng., Post Office Bldg., Savannah, Ga., mili- 
tary housing at airfield. $162,000. 

+Fla., Orlando—HOUSING—U. S. Eng. 
P. O. Bldg., Savannah, Ga., military housing, 
Orlando Field. $162,000. 

Ga., . Milledgeville — HANGARS, etc. — 
Southern Airways, Inc., Municipal Airport, 
Hapeville, 2 hangars and dormitory. $300,- 
000. Financing provided. 

7Ill., Chanute Field—HOUSING—U. 
Eng., 222 N. Bank Dr., Chicago, Zone 54, 
military housing at airfield. $296,000. 


#Kan., Salina—HOUSING—U. oe Eng., 10 
E. 17 St., Kansas City, Zone 8, Mo., military 
housing at Smoky Hill Rarpest. $370,000. 


+Me., Bangor—HOUSING—U. S. Eng., 31 
St. James Ave., Boston 16, Mass., military 
housing at Dow Field. $211,500. 


Mass., Fall River—AIRPORT—Fall River 
Airport Comn., Fall River, plans under way, 
municipal airport, incl. two 3,700x500 ft. 


—— 


ABBREVIATIONS & SYMBOLS 
*% Projects $1,000,000 and more in value. 
+ Federal Government projects. 



















































—— 











landing strips; two 3,500x150 ft. paved run § 
ways, etc. $805,000. Fay Spofford & Thorn 
dike, 11 Beacon St., Boston 8, consult. engrs. 


+Mass., Westover Field (Chicopee Falls 
P. O0.)—HOUSING—U. S. Eng., 31 St. James 
St., Boston, Zone 16, military housing, at all 
field. $405,000. 
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J-M Unit Construction 


Permits quick, economical alteration yet offers 


the durability of permanent ‘construction 


HERE . . . Movable Transite Walls, 100% 

salvageable—make possible quick, easy re- 
arrangement of office areas at any time. Made of 
asbestos and cement, they are fireproof, highly re- 
sistant to shock and abuse. Use them to finish the 
interior of outside walls, too. 


HERE... Acoustical Ceilings reduce noise... 

provide quiet where you need it most. A 
patented Johns-Manville construction system per- 
mits quick demounting and relocating of flush- 
type fluorescent lighting and acoustical units. 


HERE ... Asphalt Tile Flooring stays fresh 

and colorful with no maintenance but clean- 
ing. Made of asbestos and asphalt, it is comfortable 
and quiet to walk on, yet tough enough for heavy 
foot traffic. Individual units permit easy extension 
or alteration. Wide variety of plain or marbleized 
colors. Johns-Manville, Box 290, N. Y. 16, N.Y. 
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At the very beginning, while the Northrop 
Flying Wing XB-35 was still in the planning 
stage, John K. Northrop visited Pittsburgh. 
There he discussed, with Alcoa engineers, the 
merits of what was then a new Alcoa Alloy 
75S. To build his giant Flying Wing, an alumi- 
num alloy of unprecedented strength was need- 
ed. Alcoa had it. The design for the Flying Wing 
was the first to specify Alcoa Alloy 75S for 


the primary structure of the entire aircraft. 
This is another example of how Alcoa has 
been able to bring to bear more experience and 


' scientific research on aluminum for aircraft 


than can be found anywhere else. Please feel 
free to call on this experience. 

ALUMINUM ComPANY OF AMERICA, 2182 Gulf 
Building, Pittsburgh 19, Pennsylvania. Offices 


in leading cities. 


MORE people want MORE aluminum fer MORE uses than ever 


PN Ev. E Bay 


COMMERCIAL in On 
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What's New 


(Continued from page 138) 


lights of 1,965,000 cp. each. Auxiliary 
transformer equipment is optional to 
boost each light to 3,225,000 cp. Com- 
bination models have two 16-in. flood- 
lights and two 18-in. searchlights. 
Beacon models, for special directional 
applications, have one 24-in. 11,280,000 
cp. searchlight. 


Riveting Kit 


Consisting of three standard shanks 
—suitable, respectively, for. light and . 
heavy duty pneumatic riveting ham- Right on the nose of 


mers and for hand riveting with a the Stinson Voyager 150 


READY to wing into the blue is 
Stinson’s new sleek Voyager 150. 
Every inch of her is soundly engi- 
neered. And she’s out in front with : 
a prop that’s renowned for 
quesssntas peremamen< 

ensenich. For nearly a quarter o 

a century Sensenich has been H E A D P H Oo N E S 
building quality propellers. That 
is why most personal plane manu- 
facturers specify Sensenich. 











Prompt repair service (all makes of Yes, Pilots Prefer 


wood propellers) available at ; 
Sensenich’s PROP-SHOP MURDOCK Headphones 


for perfect reception. 





The Ears of the 
Flying World! 


mallet—new riveting kit, No. 1123 is 
made by Aero Tool Co., Burbank, Cal. 
Interchangeable cup-forged rivet set 2% | Wm. J. MURDOCK CO. 
cups are provided to accommodate Chelsea, Massachusetts 
round head (AN430), brazier head ) 
(AN455), and modified brazier head 
(AN456) rivets. Rivet diameters range 
from 1/16 to % in. All parts are cad- 
mium plated. 


























Relay Covers 


Made of polyester-type contact pres- 
sure resins, and reinforced with Fiber- 
glas milled fibers, new covers for dust 


and moisture protection on aircraft 1S AS IMPORTANT AS THE WEATHER! 


electrical relays are announced by 


Master Plastics, Inc., Wilmington, Del. ‘ 
Covers were developed to give dimen- You can’t do much about the weather but you can 


: have firm, smooth turf—grass firmly bedded, even 
in texture—turf that makes for safe landings and 
easy take-offs. - 
Tell us your soil, climate 
and acreage and let us 
blend you a grass seed 
that will meet your needs. 
Asgrow grass seeds are 
scientifically bred and time 
ested under varying 
sional stability, resistance to tempera- ; e conditions. 
ture change and to fairly high tem- s 
peratures, and to have high elasticity ; G . si reid te 
and impact strength. They are stated — yo ~ a 


to have a temperature resistance of ; eee and purity 
more than 300 deg. F. : 





«Information Tips« 


The Grass Seed blended 


to meet your conditions 
ENGINEERING DATA ee 


Babbitt Bearings ............... Ratecccoole : | 
Instruction card ‘‘How to Pour Bear- 
ings’, issued by Joseph T. Ryerson & Son, 


hicago, is a series of six cartoon-type 
Pictures illustrating steps necessary in 
making good babbitt bearings. Associated Seed Growers, Inc., New Haven 2, Conn. 
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It TAKES 28 HOURS TO GRIND AND LAP THIS FEDERAL BALL 


See this 14” ball? Twenty-eight hours of grinding and lap- 
ping are required to round out its dimensions before it can 
take its place in a Federal Ball Bearing assembly. 

To you as a bearing user that’s important, for only one 
bad ball ruins a bearing’s efficiency, impairs the perfor- 
mance of your equipment, interrupts production. 

But no bad balls can get by the sensitive “fingers” of 
Federal’s electrically controlled inspection gauges. Each 
ball must be uniformly spherical within .000025” and the 
variation in diameter in any bearing is not more than 
.00005”. Made of through-hardened chromium al- 


strength, micro-tested to reveal hidden pits or 
scratches and polished to its lustrous superfinish. 


So it goes through every Federal manufacturing step. 
More than 100 individual production, inspection and 
cleaning operations go into a single-row radial ball bearing. 
Every fourth operator is an inspector. Add them up and you 
have positive precision performance on production lines 
everywhere...in machine tools, farm equipment, electric 
motors, marine equipment, automobiles and airplanes. 

That’s why, wherever tolerances are tight, specify Federal 
Ball Bearings...in any range or size. 

THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 
Detroit: 2640 Book Tower—26 +» Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 « Los Angeles: 5410 Wilshire Blvd.—3é 


FEDERAL BALL BEARINGS 


ONE OF AMERICA'S LEADING BALL BEARING MANUFACTURERS 
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Induction Heating .. ss olan ae 

Containing charts, graphs, and _ tech- 
nical data, new bulletin from Tocco Div., 
Ohio Crankshaft Co., Cleveland, Ohio, 
covers general history, principles, and ap- 
plications of induction heating. 


Aluminum Alloys 
Incorpurating a section to explain to 
non-technical readers basic principles of 
metallurgy and heat treatment of alumi- 
num alloys, new booklet, ‘Heat Treating 
Aluminum Alloys’, available from Rey- 
nolds Metals Co., Louisville, Ky., for $1.00, 
contains tables of recommended thermal 
treatments for various aluminum alloys, 
also discussion of various treatments. 


Photographic Recording Material..........22 


Entitled ‘‘Kodak Recording Materials’, 
new booklet published by Eastman Kodak 
Co., Rochester, N. Y., describes photo- 
graphic recording materials for use with 
eathode ray tube oscillographs, galvanome- 
ter oscillographs, and similar equipment, 
and contains information on processing 
procedures, equipment, and materials. 


“= PRODUCTION 


Resistance Welding 


Bulletin No. 68A from Ampco Metals, 
Inc., Milwaukee, describing line of re- 
sistance welding electrodes and alloys; in- 
cludes information covering water-cooled 
electrode holders, spotwelder tips, and 
seam welding wheels. 


Wire Stripping and Soldering............24 

Division Lead Co., Chicago, announces 
new series of bulletins, 1A through 4A, 
describing chemical wire strippers, rosin 
core solder, and rosin fluxes. 


seve ccecccccccccccceeas 


Needle Bearings 


Article describing use of needle bearings 
in small helicopter is contained in Vol. 6, 
No. 5 of ‘‘The Bearing Engineer’ from 
The Torrington Co., Torrington, Conn. 


MACHINERY & ACCESSORIES 


Spray Booth errr? 

Available in the following sizes: 5,000, 
7,500, 12,500, and 15,000 cfm., new water 
tube spray booth covered in catalog from 
Newcomb-Detroit Co., Detroit, is water 
curtain type and incorporates use of series 
of tubes to clean paint-laden air. 


Flexible Shaft Tools wae 


Folder from Wyzenbeek & Staff, Chi- 
cago, describes line of flexible shaft tools 
for grinding, buffing, filing, sanding, and 
light drilling. 


Parts Inspection cdueddearesseeneedae 


Literature from Engineers Specialties 
Div., Universal Engraving & Colorplate 
Co., Cleveland, Ohio, describes ‘‘Pant-O- 
Jector’, instrument for measuring and 
comparison of turbine and compressor 
blades by optical projection method. 


ELECTRICAL 


Connectors .. 

Specifications and engineering and ap- 
plication data on terminals, links, and 
quick-disconnect connectors are _  con- 
tained in new catalog covering line of 
“Hydent”’ electrical connectors made by 
Burndy Engineering Co., New York City, 
for conductor sizes from No. 22 to 2,000 
mem. 


PLANT SERVICE 


Cal Cam a inde cctesenccctedecne 30 


Describing research and experience with 
color to increase production, improve see- 
ing conditions, and create better working 
environment, new booklet, ‘“‘DuPont Color 
Conditioning for Industry’ published by 
E. |. duPont deNemours & Co., Wilming- 
ton, Del., discusses fundamental principles 
on which color conditioning is based. 








AIRCRAFT & ACCESSORIES 


Flying Aids 

Series of bulletins issued by Lear, Inc., 
Grand Rapids, Mich., describe ‘‘Luxor’’, an 
integrated installation of aids to flying. It 
comprises electropilot, dual automatic 
radio compass, VHF transmitter and re- 
ceiver, VHF omnirange converter, marker 
beacon receiver, glide path receiver, and 
antenna systems. 


Propellers 

Designed for transport aircraft using 
500 to 1,000 hp., hydraulic operated pro- 
peller Model A422F is described in new 
bulletin from Aeroproducts Div., General 
Motors Corp., Dayton, Ohio, which con- 
tains general description, principles of op- 
eration, construction, and specifications. 


Aircraft Floats ..... sa vededcaetanee 


Containing articles on use of floats on 
small personal planes, Vol. 1, No. 3 of ‘“‘The 
Flying Fish”, published by Edo Aircraft 
Corp., College Point, N. Y., also describes 
new Navy scout plane made by company. 


Cina SRG 6 si he ciwecedscesinnsececae 

Catalog page from E. W. Wiggins Aijir- 
ways, orwood, Mass., describes, new 
stencils for putting a contrasting border 
around NC numbers on aircraft. 


AIRPORTS 


Signal Light ‘ asecaaee 
“Flash-A-Beam’’ is new traffic control 
light described in folder from Diller Elec- 
tric Mfg. Co., Kokomo, Ind., which also 
gives outline of light-signal procedure. 


EPCOT CT CCE OCTET 


Powered with a 7.7-hp. air-cooled gaso- 
line engine, new mobile aircraft refueler, 
“Chore Boy’’, described in literature from 
Buda Co., Harvey, Ill., holds 250 gal. and 
is 133% in. long, 40 in. wide and 55% in. 
high. Weight is 2,200 Ib. 





FASTER, MORE 
ECONOMICAL 


AVIATION 


MATERIALS- 
HANDLING 


Curtiss-Wright, 
Boeing, Bell, 
Republic, 
Consolidated, 
Lockheed, 
Douglas, etc. 


Used in production of airplanes .. . han- 


dling jig sections in erection and handling 
steel for these jig sections; unloading 
equipment from freight cars; loading aircraft 
assemblies and spare parts on cars; lifting. 
moving and rearranging production equip- 
ment, raw materials, etc.: for building 
maintenance and repair. Write for our new 
Bulletin No. 69. 


KRAARIE Ih 


ARK REGIST 


SILENT HOIST & CRANE CO. 


846-63rd ST., BROOKLYN 20, NEW YORK 





"Maguire hopes those new neighbors will be nice quiet people!” 
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_ Better-Than-Ever Cessnas for B 


* 


NEW SAFETY — NEW UTILITY —NEW COMFORT— NEW PERFORMANCE 













New Noiseless All- New Shock-Mounted New Streamlined Cowl The features shown at the left 
Weather Ventilation Instrument Panel, with Design enhances the are a few of the many new 
System affords airline- rheostat light control, smart, clean, modern lines 







innovations that Cessna brings 








type control of fresh air combines functional de- that have always dis- 

flow into the cabin. No sign with ultra-modern tinguished Cessna styling. you in the 1947 models. In 
rain can enter in flight styling for longer addition, Cessna offers you 
or on the ground. instrument life and longer life, less maintenance 





greater accuracy. 





and greater safety with its all- 
: 7 metal construction, patented 
isis —— | VA ee safety landing gear, 80-pound 

— Ke luggage capacity, 450 mile 
range and a top speed of 
over 120 m. p. h. Powered 
by an 85 h. p. Continental 
N i engine, the new 1947 model 
cep cunnambaen oer NE Snes raed 140 sells for only 

greatly reduces the noise 


the very finest quality level, outside as well as $3245.00 (f. o. b. Wichita). 
two-tone fabrics and 






























New Foam-Rubber Seaf 
Cushions mounted on 
no-sag springs afford 




















the utmost in cross-coun- : inside the cabin, per- See all these features that 
a leather, for ee 

try flying comfort. Seats , teeta : mitting. normal conversa- . 

are adjustable. greater life and beauty. tion in flight. Cessna _alone oe yaw 





your Cessna dealer's now. 


CESSNA AIRCRAFT COMPANY, 
DEPT. A, WICHITA, KANSAS 




















The station wagon of the Cessna line, this low-cost, high- 
utility plane is identical with the 140 in size, speed and 
performance. With all-metal structure and safety landing 
gear, but without starter, generator, battery or flaps, and 
with a less luxurious interior, it is ideal for training and : 
general utility service. Only $2695.00 (f. 0. b. Wichita). ‘ 
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New Handbook on 


“HEAT TREATING | 








“Heat-Treating Aluminum Alloys,” the latest Reynolds 
technical handbook is a gold mine of practical information 
for everyone working with aluminum alloys, both the non- 
technical man and the highly trained technician. 


For the non-technical reader Section One explains in 
simple language the underlying principles of metallurgy 
and heat treatment of aluminum. For the metallurgist 
there are accurate charts of annealing and heat-treating 
cycles and soaking times, detailed technical discussions of 
common thermal treatments, charts and tables of typical 
mechanical properties of 96 different alloys and tempers, 
valuable information on possible difficulties and their cure. 


“Heat-Treating Aluminum Alloys” contains one hun- 
dred and forty-four pages, 81 illustrations, 13 tables, 18 





photomicrographs, 2 charts; an itemized index for quick 
reference; and a glossary of terms for simple, casily under- 
standable reading. 

This is just one of several recent technical aids put out 
by Reynolds Metals Company that help bring you up to 
date on the latest developments in the aluminum industry. 
Just fill out the coupon below and mail with your check. 
Your copy will be sent you at once. Reynolds Metals 
Company, 2536 South Third Street, Louisville 1, Kentucky. 








WELDING ALUMINUM 

A new handbook on Welding Aluminum giving 
detailed information on 11 aluminum welding 
processes from edge preparation to finishing. Illus- 
trated with photographs, charts and tables on 
properties. gauges, sizes and strengths. Price: $1.00. 


ALLOY SELECTOR 

Just two settings to place at your finger tips the 
mechanical properties, chemical composition, 
physical constants, thermal treatments, and speci- 
fication numbers of 1/8 aluminum alloys. Simple 
to operate. Price $1.00. 


METALS WEIGHT CALCULATOR 

One of the handiest calculating devices ever de- 
Veloped ... simple... accurate .. . fast. Calcu- 
lates weights of aluminum, magnesium, steel, 
brass, copper, and nickel. Only $.50. 


MACHINING ALUMINUM ALLOYS 

124 pages packed with practical up-to-date facts 
about machining aluminum alloys. Eight double- 
page charts of easily usable data on tooling, speeds 
and feeds for eight important types of machining 
Operations. Prices $1.00. 
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PLEASE PRINT OR TYPE CAREFULLY 


Reynolds Metals Company 

2536 South Third Street, Louisville 1, Kentucky 

Please send me “Heat-Treating Aluminum Alloys.” I enclose 
$1.00 (check or money order)* to cover the cost of printing and mailing. 











NAME 





FITLE ener ee 
FREE PUBLIC LIBRARY 
COMPANY —_—_— FO PEKA, KANSAS — 


ADDRESS nee 





CITY ZONE STATE aoe bel 





( ) Please send me a copy of “Welding Aluminum.” I enclose $1.00. 

( ) Please send me a copy of “Machining Aluminum Alloys.” I enclose $1.00. 
( ) Please send me a Reynolds Aluminum Alloy Selector. I enclose $1.00. 

( ) Please send me a Reynolds Weight Calculator. I enclose 50 cents. 


*Please do not send purchase orders, cash or stamps! 
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OUR GOLDEN ANNIVERSARY YEAR 
FIFTY YEARS OF PIONEERING AND PROGRESS 








MAKE 1947 A BETTER YEAR IN 
PRODUCTION AND MAINTENANCE 


"You can't do a good job without good tools" .... since 1897 we've been supplying the best 
electrical fools for all industry . . . and now as our fiftieth year dawns thousands of plants, . 
large and small, testify to the soundness of that statement. So... make sure your electrical 
tools are right, up-to-date . . . ample and efficient. 


\/ Check your tool inventory 
and bring your needs up fo date 


CONTACT YOUR DISTRIBUTOR 
FOR THESE 
UNITED STATES : 
ELECTRICAL TOOLS |e" Standard Duty Drill 


Model 14 ARD 
Extremely light in weight with 
plenty of power. Designed to 
withstand rough handling on the 
production line in aviation and 
other industries. Perfect balance 


eliminate wrist fatigue. Length 
71/2"; weight 43% Ibs. 


Portable Electric Drills Portable Polishers Va" ™ 
Bench and Floor Buffers Portable Sanders 
Bench and Floor Grinders _ Flexible Shaft Machines 
Valve Seat Grinders Portable Tappers 


Commander" Drill 
Model 1002 


New model !1C02 for 
“all purpose" drilling 
—another “first” in 
the drill field. Compact 


Portable Grinders Portable Electric Saws design, lightweight, per- 
fect balance, slow spin- 


Portable Surfacers Portable Electric Hole dle speed and other 


features. 


Valve Refinishing Shops Bench and Floor Polishers 


Saws and other items 


The UNITED STATES ELECTRICAL TOOL Co; 


CINCINNATI, OHIO 
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a ela UNIBAL 
ee OT SPHERICAL BEARINGS 
: AND ROD ENDS 





Illustrated at right is the Heim 
Unibal Spherical Bearing Rod 
End. 


Include the Heim Unibal Spherical Bearing or the 

Spherical Bearing Rod End in plans for your new 

products or in re-designing and improving exist- 

ing products. This new type of bearing has many 

applications, and our Engineering Department is 

ready to assist you in suggesting changes which 

will reduce your costs and simplify your products. 

Consider these features — greater carrying ca- 

; ; pacity . . . large surface supporting area... 
The illustration above Is the maximum correction of misalignment in all direc- 
rugged Unibal Spherical Bearing. tions .. greater radial and axial thrust loads are 


carried. 


PLEASE WRITE FOR CATALOG NO. 11 


THE HEIM COMPANY 


FAIRFIELD CONNECTICUT 
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AIRCRAFT BATTERIES 


FOR MAXIMUM PERFORMANCE PER POUND OF WEIGHT 


In air transportation service and on government and personal planes, Exide Aircraft 
Batteries are showing the excellent results of Exide’s advanced engineering, skilled 
workmanship and clear understanding of aviation’s battery needs. 


These results—gained from long, specialized aircraft battery experience—add up 
to greater power and ruggedness plus maximum performance per pound of weight... 
factors that assure dependability with long-life, safety and economy. 





THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 





More planes — commercial, 
military and personal — are 
equipped with Exide Aircraft 


Batteries than any other make. 


Type GT-13 
12 Volts 
ADVANCED TYPE BATTERY 6 Volts 
Used in Jet-propelled planes LIGHT PERSONAL PLANE BATTERY 


For ignition and small lighting loads 


Type 12TS-9L 


Type 6FHG-13 24 Volts Type 6TS9-F 
12 Volts MILITARY TYPE BATTERY 12 Volts 
AIR TRANSPORT BATTERY For converted PERSONAL PLANE BATTERY 
Used by leading airlines Government planes For lights, radio and starting 








| a Se 
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TYPE UNUSED USED 


Troop Training Type $144.00 $115.00 
Back Type, 24‘ (B-8) 63.00 -_ 50.00 
Back Type, 24’ (B-9) 64.00 51.00 
Seat ‘C’ Type, 24’ 61.00 49.00 
Seat ‘C’ Type, 28’ 68.00 54.00 
Quick Attachable Chest Type 70.00 56.00 


(Plus $1.50 for Inspection and $3.50 for packing, if desired.) Prices F O.B. Manchester, Conn. 









































Parachutes also available For Immediate Delivery At These Dealers: 


Eddie Brown Parachute Service . Harry “’Pops’’ Whitby Joe Crane & Co. 
Boeing Field, Seattie 8, Wash. 109AS. Central Ave., Glendale 4,Cal. 99 Main St., Mineola L.I., N.Y 


Portland Parachute & Equipment Co. Pioneer Parachute Co., Inc. 
1825 N.E. Alberta Street @ Southwest Factory Branch, P.O. Box 7011 
Portiand 11, Oregon Love Field, Dallas 9, Texas 


Orders may be placed with your 
own Pioneer Parachute Dealer 


7 


coo) PIONEER PARACHUTE COMPANY, IN 


\ [QT 
a / MANCHESTER, CONNECTICUT, U. S.A. 


Seeage ; CABLE ADDRESS: PIPAR TELEPHONE: Manchester 4157 


SOUTHWEST FACTORY BRANCH: LOVE FIELD, DALLAS, TEXAS. 
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AT HIGH PRESSURE 


with 


LINEAR @) RING* GASKETS 


This Flange Union installation of an ‘O’’ Ring Gasket is noted 
for its ability to hold exceptionally high pressures without 
blowing out even though the nuts are tightened only suf- 
ficiently to maintain metal to metal contact. 


Linear “O” Ring Gaskets— moulded synthetic rubber seals — 
eliminate complicated, bulky assemblies; require no adjust- 
ments or mechanical pressure to maintain an effective static 
seal; relieve unnecessary stresses on your fittings; and can 
be installed by inexperienced hands. 


They are available in standard sizes from %” to 15-%2” LD, 
and in special sizes as required . . . they are made of general 
purpose rubber compounds adaptable to a wide range of 
temperatures, pressures and fluids—or in a number of special 
compounds to fit your unusual service requirements. To in- 
sure a prompt reply to your inquiry, please include a state- 
ment of maximum pressure, temperature range and fluid to 
be handled. 


*Covered by Christensen United States Patent No. 2,180,795; all “O” 
Rings sold by Linear are manufactured under royalty agreement with 
patentee. 


With over 40 years’ experience in the design and appli- 
cation of mechanical packings for every purpose, we offer 
our engineering consultation in connection with your hy- 
draulic design problems. No obligation. 


NCORPORATED 


Executive Offices and Factory 
STATE ROAD and LEVICK STREET—PHILADELPHIA 35, PENNA. 


Make problems 
SIMPLER, EASIER to solve 


TRIGONOMETRY 


Here’s a direct way to help yourself find the answers to today’s 
technical problems quickly and efficiently, without the bother and 
wasted time that accompany unsure methods. This brisk presenta- 
tion of trigonometry provides a rapid refresher course for the man 
who wants to brush up on his trigonometry, as well as a complete 
study course for the man who will use it for the first time. The 
teaching process is speeded up by the ‘“question-and-answer”’ 
method which presents the subject clearly and concisely, with 
emphasis on practical problems in the various technical fields of 
direct working value to you. 


through 
speedy 
mastery of 


Just published! 


Trigonometry 
Refresher 
For 
Technical 





The clear-cut 'ques- : 

tion-and-answer'' | ais Men 

method makes under- By A. ALBERT KLAF 
standing easy—ap- Otvil Engineer, Board of Water Supply, 
City of New York 


plies trigonometry to 
adel exes te 629 pages, 5% x 8%, 355 illustrations, 
- 8 tables, $5.00 


technical fields. 





This book provides a quick, direct and practical means of master- 
ing the trigonometry that will ease your technical problems, and 
speed up your work. The treatment is comprehensive, including 
detailed presentation of angles; methods of periodic functions, 
identities, inverse functions; logarithms, etc. There is a review of 
spherical geometry, a careful presentation of spherical triangles, 
and of the application of spherical trigonometry in the solution 
of the terrestrial and astronomical triangles. Many illustrations 
are supplied. Problems follow each chapter. 


7 Reasous why this book will aid you: 
it provides a working knowledge of the branch of mathematics most 
useful to technical men 


it simplifies the principal functions of an angle by the use of a 
"'shadow and perpendicular'' concept 


it contributes toward the saving of time in numerical calculations 


it shows you how to select the slide rule best suited to your own 
particular use 


it supplies a wide variety of seleted practical, technical problems 
completely solved 


it develops logarithms from the beginning, in progressive steps 
it provides a complete review of spherical geometry 


See it 10 days FREE @ Mail Coupon 





McGraw-Hill Book Co., 330 W. 42 St., N. Y. C. 18 


Send me Klaf’s Trigonometry Refresher for Technical Men for 10 
days’ examination on approval. In ten days I will send $5.00, plus 
few cents postage, or return book postpaid. (Postage paid on 
cash orders.) 


City and PRET. PUBLIC ’ 
~ TOPREM,. KANSAS 


NN Uo in owtauc ce ccekeeudeuencaadee AV-1-47 
SS @ os ~ . 
(For Canadian price, write Embassy Book Co., 
12 Richmond St. E., Toronto, 1.) 


Company 
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PACKAGED. 
UN 
Ae le 


The problem of simple, low cost lighting for runways 
and landing strips has been efficiently and economically 
solved by AGA PACKAGED RUNWAY LIGHTING. 

We call it “Packaged Runway Lighting” because it 
comes to you complete—fixtures, cones, lenses, cable, in- 
sulating transformers, lamps, constant current regulator. 

“Ready-made” for runways 1800 ft. to 7000 ft. Instal- 
lation requirements are simple. Plug-in all connections 
from the power receptacle all the way through to the 
runway lamps. 


FOLDER PRL-3 
gives a complete story 
WRITE FOR 
Flexible in use * Minimum maintenance YOUR FREE COPY 


Low cost — approximately $1 a foot of runway length 


hme ae ce cee cm cm ne ee eS SG SS ON Ge On nS GD SD OD GD OD OD OD OE 


7 maj 
NA es AGA eee 
|=" p Sy = 
. |= packaAGED — 
| ERuNWAY LIGHTING = 


—— | 


MANUFACTURED BY 


1027 NEWARK AVENUE AG A ELIZABETH 3, N. J. 
AMERICAN GAS ACCUMULATOR COMPANY 
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Precision 


At Indiana Gear Works, every precision-wise 
craftsman is his own stern critic... every 
worker an inspector, in effect. That’s why, 
when you turn your precision gear and parts 
problems over to IGW, you can be sure every 
unit will meet your most exacting specifica- 
tions... or you never see it! 

Many leading manufacturers have found 
this IGW system of interlocking precision con- 
trols is positive protection against costly time 
and money losses due to turn-backs and dis- 
cards. You can read their “case histories” by 
writing for a free copy of Precision Doesn’t | 
Cost—1T pays! 


EARS + CAMS «+ INTRICATE AND 
RECISE MACHINE PARTS 


INDIANA GEAR WORKS «© INDIANAPOLIS 7, IND. 


Develop practical skill in 


making AIRCRAFT layouts 
and DESIGNING parts 


New manual instructs draftsmen ir 
e descriptive geometry 

e detail design 

© fitting analysis 








This completely practical manual pro- 
vides the draftsman with the actual 
means of becoming a proficient lay- 
out man and designer—it’s prepared 
for the aircraft draftsman, supplying 
him with the knowledge of spherical 
geometry, the good detail-design prac- 
tices, the understanding of fitting an- 
alysis and of making preliminary 
strength calculations which will en- 
able him to bcome a top-rank layout 
and design man. You'll learn from 
this manual the facts and principles 
that will enable you to create a de- 
sign that can be made in the shop 
with a minimum of effort and expense. 








NEW 2ND_ EDITION 
presents recent ad- 
vances in aircraft de- 
ag latest revisions 
of ANC-5 








Just published: 


AIRCRAFT LAYOUT 


AND 


DETAIL DESIGN 


By NEWTON H. ANDERSON 
Douglas Aircraft Company, Inc., Santa Monica, California 
437 pages, 54 x 844, 423 illustrations, $4.50 

This popular reference book for aircraft draftsmen and 
designers has been brought out in a new edition to keep 
you up-to-date on the changing trends in aircraft detail 
design, and.to conform with the latest revisions of ANC-5. 
It supplies you with real, practical aids for developing your 
skill in making layouts and designing parts—enables you 
to create designs that may be made efficiently and eco- 
nomically in the shop. Practical pointers emphasize what 
and what not to do in designing parts. 

Requirements for a _ good 











Read over these features 
of this new, revised edition: 


@ information concerning design of 
forgings, and of sand, permanent 
mold and die castings 

@ much new material on machined 
fittings 

@ Information on principles of equi- 
librium 

@ data on mechanical properties of 
materials 

@ information on plotting of bending 
moment and shear diagrams 

@ recent changes made in ANC-5 








layout, descriptive geometry 
for aircraft layout, general 
design considerations, fun- 
damental principles of fit- 
ting analysis, and strength 
calculations for riveted and 
bolted joints, are among the 
topics presented in detail. 


See it 10 Days FREE 
Mail the Coupon 











McGRAW-HILL BOOK CO., 330 W. 42 St., NYC 18 

Send me Anderson’s Aircraft Layout and Detail Design for 10 days’ examina- 
0 days I will send $4.50, plus few cents postage, OF 
return book postpaid. (Postage paid on cash orders.) 


LIC LIBR 


tion on approval. In 1 


Name 


Company 


Position 


(For Canadian price write Embassy Book Co., 12 Richmond St. E., Toronto, 1) 


Adie... REE PUREIS’ Stor 
City and State... TOPEKA, . KAN SAS 
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It makes ESNA Elastic Stop Nuts ; 
Self-Locking, Self-Sealing and Reusable , 


As a result, all ESNA Elastic Stop Nuts 
protect assemblies against the effects of: 
VIBRATION: Elastic Stop Nuts lock in posi- 
tion anywhere on a bolt or stud. Vibration, 
impact or stress reversal cannot disturb 
prestressed or positioned settings.... 
CORROSION: Elastic Stop Nuts keep the 
working threads on the bolt and nut bright 
and rust-free to protect their strength and 
permit easy removal without damage to 
the bolt... THREAD FAILURE: Elastic Stop 
Nuts dampen impact stresses and materi- 
ally reduce the shocks against bolt 
threads that frequently cause metal fatigue. 
- +. LIQUID pape Elastic Stop Nuts 
produce a radial-reactive pressure against 


the bolt threads inside the Red Elastic 
Collar that makes Elastic Stop Nuts self- 
sealing against liquid seepage. ... COSTLY 
MAINTENANCE: Elastic Stop Nuts are re- 
usable. (Torque tests on aircraft bolts 
prove that adequate locking torque is 
maintained through 15 on-and-off cycles.) 
They do not deform the bolt, damage the 
threads, gall the finish, or rust. 

This wide range of protection permits 
full purchasing and inventory standardiza- 
tion and its resultant economy.For further 
information address: Elastic Stop Nut Cor- 
poration of America, Union, New Jersey. 
Sales Engineers and Distributors are con- 
veniently located in many principal cities. 


IS A SYMBOL OF 
SECURITY 





PERMANENTLY CLINCHED to prevent 
turning under application and subse- 
quent operational stresses. 


PERMANENTLY SECURE against vi- 
bration effects. The bolt impresses 
(does not cut) full contact threads. 


PERMANENTLY TIGHT against mois- 
ture. Bolt threads have 100% contact 
in collar—and a full metal seat. 


REUSABLE. The Red Elastic Collar 


retains its grip after repeated usage. 


‘ ESNA ELASTIC STOP NUIS | 


TRADE MARK 


a) INTERNAL 
ie WRENCHING 


PRODUCTS 


% ANCHOR 


OF: 
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WING SPLINE CLINCH q GANG CAP 
= CHANNEL 


ELASTIC STOP NUT CORPORATION OF AMERICA 
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Unlimited choice of beautiful patterns 
The pattern, weave and color-combination pos- 
sibilities of Lumite are endless! Lumite reflects 
LUXURY...to the eye and to the touch... yet 
low cost, plus amazing long-wearing qualities, 
make it a highly practical investment. 


dae 


Cannot fade... won't stain 
Lumite’s fresh, bright colors can never fade or 
run. Because it is woven of Dow’s Saran, the 
color is IN the plastic filament itself. Nothing 
can stain it...neither dirt, dust, mud, ink, 
grease, chewing gum, food, lipstick nor any liquids. 


Food and liquid stains on seat covers DO run into needless: 
cleaning expense...and constant cleaning itself wears out 
fabric, as well. But not with Lumite! Here’s why: Nothing can 
stain Lumite! It can be cleaned easily. And, if you do use strong 
cleaning chemicals, neither chemicals nor rubbing can wear 
out Lumite in the slightest! So add if'up for yourself: Less time 
for cleaning means less layover time between flights. That’s one 
sure way of protecting your profits... with Lumite! 


Easy to clean...at less cost 
Ne scrubbing...no vacuuming...no compli- 
cated cleaning methods! Easy to clean! That 
means less time and less labor required to main- 
tain seats... which reduces your annual cost of 
upkeep considerably. 


Pliable ... fits snugly ... ventilated 
Lumite fabric “upholsters well”! It cannot ravel, 
sag or tear. There is no “cupping.” It holds a 
snug fit on the seat... permanently! Because 
Lumite “breathes”, it never becomes sticky in 
hot weather nor clammy in cold weather. 


WRITE vo our DEPT. 51—for free 


samples and descriptive literature. Our trained 
engineers will be glad to work with you on your 
special applications. 














* GLOBE AIRCRAFT builds the Swift as a 
business man’s plane, stressing the rugged 
x stability of the Swift for the all-weather 


airworthiness needed to ‘‘fly for profit.” 
For this plane, produced to set new dependa- 
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The Swift, wired with Auto-Lite 
cable and powered by an Auto-Lite 
equipped 85 h.p, Continental engine. 





bility records, Globe engineers specify Auto- 
Lite wiring for both high tension and low 
tension circuits ... proof of the preference 
for Auto-Lite where unfailing performance 
is a ‘‘must.’’ For complete information on 
the many types of Auto-Lite Wire and Cable 
available for aircraft, write to 


SARNIA, ONTARIO bins —— —- COMPANY PORT HURON, MICH. 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES 
ON CBS 


EVERY THURSDAY NIGHT, 9:00 P. M,—E.T. 
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MUSIC FOR 


both rely on ELT 
to control vibration 


Fine felt, blended from pure wool and worked by master crafts- 
men, is essential to all fine pianos. Its job is far more than 
hammering the strings. A felt damper stops vibration of the 
singing wire after each note or chord is struck .. . felt checks 
chattering between pins and bridge . . . felt supports, guides 
and cushions the piano action. Felt is the life-time bearing of 
every moving part. All this helps to produce perfect tone, not 
blurred by the slightest vibration. 

Sut that is an old story. The new story of felt begins in modern 
industry. 

More and more felt is now being used for vibration isolation 
in both precision and mass production machinery. Looms, grind- 
ers. shears, punch presses are effectively isolated with felt... 
and felt is used for the same purpose in agitators, centrifuges. 
suction pumps and similar equipment. In short, felt should be 
on the job whenever and wherever there is vibration that cuts 
down working efficiency. 

So if you should have any problem that involves vibration — 
under heavy equipment or in small machine parts — felt can 
help you solve that problem quickly. For complete technical 
details please write on your letterhead requesting Data Sheet 10 
“Vibration Isolation”. 


American fel 
Company 


MARK _ 
General Offices: 


PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich. 
SALES OFFICES: New York, Boston, Philadelphia, Atlanta, Rochester, 
Chicago, Detroit, Cleveland, St. Louis, Dallas, San Francisco, Los Angeles, 
Portland, Seattle, Montreal. 


Glenville, Connecticut 
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ENSEN Voltage pel 
SOR TENS own, Production: 
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SORENSEN 
VOLTAGE REGULATORS 


Typically Sorensen is the new D-500 AC Volt- 
age Regulator, a superior, lightweight 400 
cycle unit, designed for use in aircraft and 
for general industrial applications. 


D-500 FEATURES 


e Frequency range 360-440 cycles 
e Regulation accuracy 0.5% 

e Load range 50-500 VA. 

e Input voltage range 95-125 V. 

e Output voltage range 110-120 Y. 
e Fosterited Transformers 

e Weighs only 12.5 Ibs. 


Facilities are available for 
designing, engineering 
and producing special 
voltage regulators for 
your unusual applications. 





= SORENSEN & COMPANY, IN 


ws STAMFORD, CONN. 
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» oday’s trend toward engines with higher com- 
pression ratios to utilize modern fuels involves 
materially higher operating temperatures, and 
places a heavier load on valves and valve gear. 

The combination of the Eaton E-100 Sodium 
Cooled Valve and the ZecoLash Hydraulic Valve 
Lifter insures perfect seating, proper valve tim- 
ing at all speeds and temperatures, permits 
lower idling speeds, and adds materially to 
valve life. 


* 


POPPET VALVES - SODIUM COOLED VALVES 
TAPPETS + HYDRAULIC VALVE LIFTERS 








Eaton has anticipated the requirements of 
the higher compression engines in developing 
the new E-100 Sodium Cooled Valve faced with 
Eatonite, and a specially developed type of 
LeroLask Hydraulic Valve Lifter for overhead 
engines. 

Eaton engineers will welcome an oppor- 
tunity to discuss the application of sodium 
cooled valves and hydraulic valve lifters to 
engines now in the design stage. 











EATON 


MANUFACTURING COMPAN | 
WILCOX-RICH DIVISION 








VALVE SEAT INSERTS - ROTOR PUMPS 
TURBOJET ENGINE PARTS 


9771 French Road Detroit 13, Michigan 





FOR THE Scoc 


SOLDERING JOB 
USE THE Gest FLUX 


KESTER FLUXES 


Photo courtesy General Electric X-Ray Corporation 


@ The best flux for any soldering job is the right flux. 
And Kester has the right flux for you. 


® Nearly half a century of solder experience has re- 
sulted in the development by Kester of hundreds of 
flux formulas. Extensive testing —both in the labora- 
tory and in the plant—provides Kester with complete 
knowledge of the performance of each flux. The cir- 
cumstances under which each flux may best be used 


have been accurately determined. 


© Sweating operations—delicate dip-soldered electrical 
connections—all kinds of seaming—for any type of 
soldering job, there’s a right and specific Kester flux 


to assure you of tight, trouble-free solder bonds. 


® Consult Kester engineers whenever you have solder 
problems. At no obligation to you, they'll gladly rec- 
ommend the right flux formula to insure the best re- 
sults from any operation. 

KESTER SOLDER COMPANY 


4206 Wrightwood Avenue, Chicago 39, Ill. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


STANDARD NDUSTRY 
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Now! a new, advanced 
reference on strength 








_ of materials 


a basic, well-integrated— 








treatment including latest developments 


This new book provides the de- 
sign engineer and analyst with 
a sound, advanced reference on 
the mechanics of materials, in- 
cluding up-to-date material and 
references, and supplying a 
logical, broad and basic analy- 
sis of the subject. The book 
emphasizes throughout the 
three fundamental tools of 
stress anulysis—statics, geom- 
etry, and the properties of the 
material. The topics covered 
include the relationships among 
stresses and strains at a point; 
theories of failure; axial load- 
ing; stress concentrations; 
thick-walled cylinders; torsion 
of non-circular members; un- 
symmetrical bending; curved 
beams; shear center; stresses 
near concentrated loads; and 
buckling of panels, sheets and 
thin-walled members. 








Just published! 


ADVANCED 
MECHANICS 
OF MATERIALS 


By GLENN MURPHY 
Professor of Theoretical and Applied Mechanics, Iowa Staite College 


307 pages, 6 x 9, 129 figures, 8 tables, $4.00 


Here is a modern and thorough treatment of the advanced mechanics of materials— 


carefully presented, well-integrated, 


organized around fundamental concepts and 


properties of materials. It supplies the engineer with a thoroughly complete and 
dependable reference on the subjects ranging from relationship of materials to design, 
and stresses and strains at a point, to compressive loads and buckling. Special atten- 
tion is given to the tools available for investigating new problems, and upon the way 


these tools are applied. 


Read over these chapter headings: 


. Relationship of Materials 
esign 


. Stresses and Strains at a Point 


3. Stress-strain Relationships 
. Theories of Failure 
5. Axial Loading 


>. Cylinders, Spheres, and Disks 
under Radially Symmetrical 


Loads 
. Torsion 
. Flexure 
. Cross Shear 


. Introduction to Photoelastic 


Analysis 


. Compressive Loads and Buck- 


ling 


See the book 10 days 


Scores of helpful diagrams, charts, draw- 

ings and photographs illuminate the 

text material. Eight valuable tables sup- 

ply such data as Torsion Constants for 

a Rectangular Bar, Typical Column 

Formulas, etc. 

Hundreds of topics presented include: 

—graphical solution by the Mohr Circle 

—evaluation of principal stresses from 
strains measured on a rosette 

—internal-friction theory and Mohr 
Theory 

— of stress-concentration fac- 
‘or ; 

—stresses in disks of variable thickness 

—plastic yielding in circular shafts 

—stresses in curved beams by the trans- 
formed cross section 

—shearing stresses and shear center in 
thin-webbed beams 

—the photoelastic method of analysis 


FREE @ Mail Coupon 





Position 





McGRAW-HILL BOOK CO., 330 W. 42 St., NYC 18 

Send me Murphy’s Advanced Mechanics of Materials for 10 days’ examination 
on approval. In 10 days I will send $4.00, plus few cents postage, or return 
hook postpaid, (Postage paid on cash order.) 


(For Canadian price, write Embassy Book Co., 12 Richmond St. E., Toronto, !). 
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Modern in design~ 
light in weight—positive in 
action, Whittaker Motor-Operated Shut- 
Off Valves simplify complicated gear, 
piping and electrical systems. Whittaker’s 
patented synthetic, ring-type seal insures 
positive, no-leak shut-offs. Standard valves 
available in wide range of types, sizes and 
pressure ratings to meet most aircraft 
requirements. Special valves will be de- 
veloped upon request. Write our Engi- 
neering-Sales Department. for complete 
information. 














AVIATION, January, 1947 


Boeing Selects 


WHITTAKER SHUT-OFF VALVES 


In planning the sleek, new Strato- 
cruiser, Boeing Engineers selected 
Whittaker Motor-Operated Shut-Off 
Valves for control of the vital fuel, 
hydraulic and engine oil systems. For 
Boeing, like other prominent air- 
craft manufacturers, knows that spe- 
cifying Whittaker Aircraft Valves is 
their assurance of obtaining valves 
that give positive, dependable action. 







Vatocrwlsey 


If you are designing for tomorrow’s 
problems today—specify Whittaker 
Valves—for the extreme care used in 
design and engineering, and use of 
highest quality materials and work- 
manship give Whittaker Valves the 
built-in characteristics that mean 
superior performance with lasting 


dependability. 


A new folder describing Whittaker Sliding Gate Shut-Off 
Valves is available upon request. Write for your copy 
today! WM. R. WHITTAKER CO., LTD., 915 N. Citrus 
Ave., Los Angeles 38, Calif. Eastern representatives— 
AERO ENGINEERING COMPANY, New York, N. Y. 


Whitlther 


DESIGNERS © MANUFACTURERS e DISTRIBUTORS 


LEVER AND MOTOR-OPERATED SLIDING GATE SHUT-OFF VALVES ® 


DRAIN COCKS @ PLUG VALVES ® 


Me 


3-WAY PLUG VALVES @ 4-Way SELECTOR 


a 
PLUG VALVES ® SWING CHECK VALVES ® HYDRAULIC CH®CK VALVES 


145 





and a landing! 


The War Assets Administration of the U. S. Government has 
appointed agents all over the country to make war-surplus air- 
craft components available to you. 

In cities, towns and airports everywhere dealers are equipped 
with ample stocks of propellers, engine parts, instruments and 
miscellaneous items you need—and at attractively low prices. 

A handy directory of the names and addresses of all WAA 
agents complete with a ready-reference map has been prepared 
for your convenience. Send for your copy and see how close your 
nearest agent is. Just fill in and mail the coupon on the opposite 
page and this helpful booklet will be mailed to you at once. It 
will furnish you with a complete list of authorized WAA agents 
and the items they feature. 

Any WAA agent is at your service. But, however, if it is more 
convenient, patronize our National Aircraft Components Sales 

_ Center, 6200 Riverside Drive, Municipal Airport, Cleveland, 32, 
> Ohio. 


‘ 


» 
































War Acs 


Office of Aircraft Disposal . National Aircraft Components Sales 
425 Second Street, N. W. : Lj Center, 6200 Riverside Drive, Mu- 
Washington 25, D.C. if nicipal Airport, Cleveland 32, Ohio. . 
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War Assets Administration 
Office of Aircraft Disposal 
425 Second Street, N. W. 
Washington 25, D. C. 





Please send me the list of Authorized WAA agents: 


Veterans of World War II are invited to 
obtain certification at the nearest WAA 
certification office serving their area and 
to submit orders to our Agents. 


PEs < co cccenccesesncesocenvoeetes oteweoetensenenbunees 


854 
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CAPITALINERS - 
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7 parts of 
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ro 
rotect a9 ot 
os to metal failure 


As protection against costly “down time” for repairs 
due to metal failure, Ampco Metal parts are used in 
practically every American-made plane now flying — 
at critical points subject to wear, impact, fatigue, or 
corrosion. With physical properties that can be reg- 
ulated to suit the application, versatile Ampco Metal 
lasts several times as long as ordinary bronzes. The 
desired characteristics are maintained through quality- 
control methods which have been developed through 
more than a quarter-century of specialized experience. 
Ampco is completely equipped to fabricate the metal 
by every commonly-used metal-working process—and 
to assist you in adapting your design to the most ad- 
vantageous production procedure. Consult the nearest 
Ampco field office, or write us regarding your problems. 


Write for technical bulletins on aircraft parts. 


Aircraft landing gear shock absorber packing nuts — typical 
of the many Ampco Metal parts which are standard equip- 
ment in aircraft propellers, engines, landing gear, tail wheels, 
windshield wipers, and similar sub-assemblies. 


. . « Specialists in Ampco 
engineering — pro- Field Offices 
duction — finishing in 

of copper - base Principal 
alloy parts. Cities 


AMPCO METAL, INC., Dept. A-1, Milwaukee 4, Wisconsi: 














FITZGERALD 


GASKETS 
FOR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 41 YEARS 


Write for information 


FITZGERALD MANUFACTURING COMPANY 
TORRINGTON, CONN. 


BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


UAC AWAD 
GASKETS 


THE COMPLETE LINE THAT COMPLETELY SATISFIES 








Model 342-Self-locking vernier cot 

trol for fine adjustment has threaded 

— swivel end. Inner mem 

er designed for both compressiot 
and tension loads. Also available wit 
rigid control or rod for clevis ent 

Travel 314” or 5”. 

The smooth dependable performant 
and advanced design of Arens Flexible and Rigi 
Remote Controls affords the manufacturer t 
opportunity of improving his product wherevt 
a remote control is required. Standard assemblies 
are available for most requirements. Special d¢ 
signs may be made for your particular problem 
Arens in addition, manufactures a complete lined 
control accessories including heads, end fittings 
mounting clamps, and the Arens Dura-Grom 


Write today on business letterhead for ARENS catalt 
ye On om, i ee De DE, me i Ok De nk Wane 
2250 S. Halsted Street » Chicago 8, Ill. 
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“Tailor-Make" Your Adjustment 


What Makes A Mailing Click? maps 


sion 14” to 22”. 


‘ 


oe PRO 


Mirror 


Ball and socket joint has built-in 
Spring tension. 


Illustration shows 
one truck-model mirror 
ef 3 angles, 3 lengths. 








DIRECT MAIL LIST SERVICE WHITEHEAD STAMPING CO. 


1665 W. Lafayette Blvd. Detroit 16, Michigan 











Advertising men agree .. . the list is more than half 
the story. McGraw-Hill Mailing Lists, used by leading 
manufacturers and industrial service organizations, Fe E D E R A L ALL-METAL SKIS 
direct your advertising and sales promotional efforts : P arennd 

to key purchasing power. New Advanced Design and Proven Superior Performance 


Complete New Line Of Improved Light Weight Streamline Models 
r pees . : P a For All Makes And Sizes Of Aircraft Are Available. Simplified 
In view of present day difficulties in maintaining made-up shock cord & cable rigging for all ski models. Acces- 


+): . : +s . sories include Tail Skis, Mechanical Riggers, Shock Absorbing 
— ~— mailing tate. this efficient personalized Pedestals, Ski Handling Dollies, Retraction Gears. 
service is particularly important in securing the com- 
prehensive market coverage you need and want. 


Investigate today. . ~~ -—- 
at. Pending. 


«| McGraw-Hill Publishing Co., Inc. es... 


se DIRECT MAIL DIVISION FEDERAL AIRCRAFT WORKS 


330 West 42nd Street New York 18, New York 1925 — MINNEAPOLIS, MINNESOTA, U. S. A. — 1946 
Pioneer Designers & Mfg’rs Of C.A.A. Approved Ski Equipment 





isconsi ie 
































WHERE Io Buy 


NEW EQUIPMENT — ACCESSORIES — MATERIALS — SERVICES AND SUPPLIES 




















BUILD YOUR OWN—ONE OR MANY ®, xX FOR 
= LOWEST COST CANTILEVER T-NESTED FLU dae 


readed 


“| HANGAR S 


al STEEL CONSTRUCTION WOOD CONSTRUCTION 
ere No. 18 Door 29-4 x 8-0 Depth 19-8 | No. 1W Door 284 x 8-0 Depth 194 
rer the No. 2S 38-4 x 8-0 25-8 | No. 2W 37-4 =x 8-0 27-4 SILVER 
No. 3S 47-4 x 10-0 31-8 | No. 3W 46-4 x 10-0 314 communes 
Blueprints $40 each Blueprints $20 each WELDING 
Any Hangar Designed to Order 


CANTILEVER HANGAR SYNDICATE, 211 Fulton Street, Peoria, Illinols L. B. ALLEN CO., INC. 


It pays to check this page .. . EACH ISSUE PRINTED TAPE 


Whea you are in need of some product, equipment or service to speed and improve opera- 

tion, or save money ... you may find it here—in the Where To Buy Section. Have you ai For Parts” Marking —_ 

see: these specialties in recent issues? ... . t TOOL co 
raft Designing and Development; Aircraft Finishes; Brass Fittings; Cable Splicers; 

Custom Aircraft Subslesiinns Engraving, Acid Etching, Electric Marking; Flaxes; Light TOPFLIGH se 

Weisht Skis; Mechanical Riggers; Soders; Wire Strippers. Huber Bidg., York, Pa. 


ee 
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AVIATION'S MARKET PLACE 


AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPROVED REPAIR STATION 188 


CARBURETORS @© MAGNETOS @© GENERATORS 
ELECTRICAL EQUIPMENT @ BATTERIES @ SPARK PLUGS 
VACUUM PUMPS @ HYDRAULIC PUMPS @ INSTRUMENTS 


Sa STANDARD AIRCRAFT EQUIPMENT CO. 


ROOSEVELT FIELD @ MINEOLA, L. I., N. Y. * GARDEN CITY 8753 














RO TRADE G | I ee. te on. AIRCRAFT 
3 COMPANY ES size U. S. a ~or — _ N STRU ME NT S 


Roosevelt Field, L. |. } P202 Price each $8.50. 
Strainers 100 mesh $1.50. Sperry Directional Gyros........... $85.00 ; 


s 2 Sperry Artificial Horizons 5 ; 
EXPERIMENTAL WORK “) Over 50% less than (Caged adjustable Plane) - 

> mfr’s. req. rice. Per- Rate of Climb (self Contained)... .$40.00 ; 

= f  ® d Turn and Bank, Bendix. ... 60 swses $40.00 : 

MODIFICATIONS ? ee guaranteed. Sensitive Altimeters .............. $37.50 ; 

(Kollsman and Pioneers) : 


20% Discount on Above Items 


Specialists in Manufacturers of in Lots of Three. 
° Write f fi Air Speeds-Kollsman 
Wood & Metal Airplane Parts ee er ee ee ai 


Manifold Pressure Gages.......... 
Vacuum Selector Valve 


Government Approved Station 115 LEON C. GADBOIS Parker Vac. Reducer Vaive 

2524 University Ave. S.E.. Minneapolis 14, Minn. Sperry Lge. Venturi 

OTHER INSTRUMENTS ON REQUEST. 
ALL INSTRUMENTS ARE 100% OVER. | 

HAULED BY CAA APPROVED SHOP. | 
NO FINER INSTRUMENTS AT ANY } 


NEED TEST Pilot? Keen, responsible young PRICE 
woman (24) trained (by British) for All- D 
Type fiying. Thirty, single and twin military 
types. Greatly interested production testing. 
Licensed all land. Experienced ferry pilot, ALLIED AIRCRAFT CO. | 
civilian flight-ground instructor. Available CLARENDON HILLS, ILLINOIS 


immediately for job with future. Miss Jane 
Plant, 3906 Woodbine, Baltimore 7, Maryland. 

















POSITIONS WANTED 


























AUTHENTIC: | LICENSED A. and FE. Mechanic 6% years 
OUTSTANDING civilian experience on heavy aircraft (Serv- 

AUTHORITA- ice Representative for large aircraft corp. ROFESSIONAL 
“ TIVE spent over 3 years in Australia). At present 

station manager for airline. Would like to 

contact airline or manufacture who are expect- ER V ICES 
ing to extend their services to Australia, age 

28, single. PW 105, Aviation, 68 Post Street, 
San Francisco 4, Cal. 

















BUSINESS OPPORTUNITY LANCASTER, ALLWINE & ROMMEL 


e 
ENGINE DRIVEN Aircraft Pumps in constant Registered Patent Attorneys 
as well as Variable Volume type, to meet : ; 
the new SAE and Government standards, with Suite 452, $15-16th St., N.W., Washington 5, 0& 
3000 p.s.i. uninterrupted pressure. Leading Patent and Trade-Mark Practice before U. S. 
patented development is available for re- Patent Office. Validity and Infringement } 
sponsible Aircraft Parts and Accessory manu- Investigations and Opinions. 
facturers. BO-106, Aviation, 520 N. Michigan Booklet and form “Evidence of Conception 


AVIATION DICTIONARY Ave., Chicago 11, Ill. forwarded upon request. 


by CHARLES A. ZWENG z= 
Member, Intute of Aaronautical Selenee REBUILDING 


A E lopedia AVIATION DICTIONARY 
bristling with "thouenails of pertinent aviation AIRCRAFT BATTERIES rebuilt. New Plates LAWRENCE J. MARHOEFER 


words, and terms defined and explained: the and separators. Your case cover and costs. 
keenest working tool in your aviation library .. . Let us quote. Bowers Battery Mfg. Co., Inc., 
a necessary authority for the airman, instructor, Reading, Pa ; 
executive and aviation student. Price only $6.00 z 
postpaid or C.0.D 


METEOROLOGY for AIRMEN (Zweng) A new FOR SALE 431 MARKET STREET @ CAMDEN. N.J./ 

















Consulting Engineer 








ond book fully illustrated. Prepare for ad- 
vanced pilot and ground instructor ratings. New yur ‘ re = = 
“Multiple Choice Examinations’’ included. $3.00. NEW TIRES: Post War—Goodyear Available 


AERONAUTICAL TRAINING (by Zweng)  Pre- Immediate delivery. We whoiesale and carry 

pares for Private & Commercial Rating New large stocks. Propellers, Spark Plugs, Bat- 

"es Choice Examinations included. $3.00 teries, Tailwheel Assemblies, Windshield Pyra- 
A & E Mechanic Manual by Zweng—new edition lin, Dope, Fabric. Bob Trader Aero Supply, 

with “Multiple Choice Examinations” not found 909 Liberty Ave., Pittsburgh, Pa. 

elsewhere only $3.00 postpaid or C.0.D. 

cag sey sey gs Fi new DeLuxe as. —- CHOOLS 

ing the scope o' e written examination for flig 

oan aa ge New — wey ae NOTICE 

questions with answers include 4. postpai . z H 

or C. O. D. Effective with the February Issue 

AIRLINE PILOT TRANSPORT RATING with “415 

examination only $4.00. Change of billing form 

AIRPORT OPERATION & MANAGEMENT, 


wot ee ak Sa UNDISPLAYED ADVERTISING :|;Rising Sun eed 


will be billed according to the number “Built 9 the Success ¢ ra Graduates” 


PAN AMERICAN Ee a Se GOVT. CAA. G VETERANS APPROVED 


NAVIGATION SERVICE in rate, wae when ENROLL NOW FOR’ SPRING TERM, 
12021 Ventura Blvd. N. Hollywood, Cal. 60¢ a line, minimum 4 lines 






































Phila. Pa. REgent - 0338) 
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AVAILABLE NOW! THOUSANDS 


OF DIFFERENT ALL NEW 
STANDARD > 
AIRCRAFT 
24 oe eee 


+ 


Large users of aircraft parts, in both 
domestic and foreign fields, can 
save time and money by using this 
source of supply. The Commercial 
Surplus Sales Company carriesmany 
thousands of different all new AN 
standard aircraft parts in stock, 
available for immediate delivery. 
General classifications of materials 
are listed below, but there are many 
additional items of components and 
raw stocks that are included in the 
complete stock list. Write for your 
copy today! 


. BEARINGS . BOXES (JUNCTION) . BUSHINGS 
CABLE . CLAMPS . CANVAS . CIRCUIT BREAKERS 


CONDUIT . CONDUIT ASSEMBLIES . 


as « COVERS (BOX) . CROSS . 
f° DUCT (DE-ICER) . ELBOWS . FASTENERS 
‘FITTINGS . FUSES . GAUGES . HINGES . 
"JUMPERS . LAMPS . LIGHTS . NIPPLES . 


ELASTIC,PEM) . PINS (COTTER) » PLUGS 
RIVETS (EXPLOSIVE, PLAIN) 
SLEEVES 


RELAYS ° 
RECEPTACLES 4 


REDUCERS * 


RIVNUTS ° SCREWS 


SHEET (RUBBER) e SOCKETS . SPACERS 


SWITCHES . SWIVELS e TEES ° 


THERMOCOUPLES . THIMBLES « TURNBUCKLES 
VALVES . WASHERS . WHEELS (CONTROL) WIRE 


a 


WRITE ON YOUR COMPANY |. 
LETTERHEAD FOR STOCK LIST. 
QUANTITY USERS ONLY! 


THE COMMERCIAL SURPLUS SALES CO. 


2401 FREDERICK AVE. - BALTIMORE 23, MO. 
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CONNECTORS 
DUCT (HEATER) 
FERRULES 
HOSE (RUBBER) 
NUTS (BOOTS, 


PUMPS 


STRAPS 


TERMINALS 


UNIONS 


Watch this space every month for 
feature offers in aircraft hardware, 
components and raw stocks. 


121 ALL NEW 
AIRCRAFT CHAIRS 


Locking swivel- 
type, suitable for 
pilots, navigators, 
radio operators, 
passengers. and 
many other uses. 
Made by well- 
known manufac- 
turer. 
a 


Write for details! 
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This is no Dream! 

























The dreams of man—to fly like the birds—are not dreams today. 
The distant hum of great motors is the result of plans—engineering FLE}ALOC 
genius and skill. Into these planes go thousands of precision parts—and 

designers and engineers specify ‘“Unbrako” Screw Products, because 

they have the accuracy and fine precision so riecessary in the avia- 

tion industry. PAT'D AND 


PAT'S PEND, 
The “Unbrako” Internal Wrenching Bolt (B) and the 100° Flush Head 
Socket Bolt (C) meet the extreme degree of precision, tensile, fatigue 

















and inspection demanded by the aviation industry—possible only cnnsitag ob Sembee 
through our trained craftsmen as well as our modern precision and Screws originated with 

p . “Unbrako” in 1934. 
metallurgical equipment. 





The all-metal, one-piece “Flexloc” is a Self-locking Nut and won't 
budge—every thread—including the locking threads, takes its share 
of the load. It packs minimum usefulness in minimum space—it is rugged, ~— 
reliable and compact—and is becoming increasingly important to , 
manufacturers of aircraft. I sian tial 
“Unbrako” and “Hallowell’’ products are sold entirely through 


distributors. You can't screw socket screws in or out, 


without a hex socket wrench—so why 
(| () not get our No. 25 or No. 50 “Hallo- 
well” Hollow Handle; Key Kit which 


contains most all hex bits. 





Reg. U. S. Pat. Off. 
OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX BEZM- BRANCHES: BOSTON - CHICAGO - DETROIT + INDIANAPOLIS - ST. LOUIS + SAN FRANCISCO 
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ypes of parts—from landing wheels 





















r This magnesium instrument panel was 
ly deep drawn in one operation. Says 
ut Culver: “The excellent drawing char- 
in acteristics of magnesium permit smooth 
2 contours and increase cockpit safety 
+. by eliminating sharp edges.” 









gol hy P A ; | 


Dow supplies magnesium in ingots; billets; sand, permanent 








T bi mold, and die castings; extrusions; forgings; sheet, plate, and 
_— strip. Ask Dow, pioneer developer of magnesium, for technical 
ee assistance in applying this ultra-light metal to your products. 
mel “ 
inches MAGNESIUM DIVISION e° THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN —_ 
retually New York © Boston « Philadelphia e Washington e Cleveland e Detroit * Chicago e St.Louis * Houston ¢ SanFrancisco ¢ Los Angeles ¢ Seattle 
od Dow Chemicai of Canada, Limited, Toronto, Ontario 
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e e ry cOusese ines ! Tout 
For Commercial, Military | ) ae pos 
and Executive Aircraft a 
nalysi 
Now Bendix, greatest name in aircraft radio, — 
. ° . wil 
turns its matchless experience and development difficy 
facilities to the job of producing a complete z 
Very High Frequency navigation system for ; : 
commercial, military and private aircraft. 
From the development of one of the earliest oom : pom: 
V.H.F. instrument landing systems, in Oakland, he a by en a 
California in 1937, the name Bendix has con- RST oe 2 ee 
, x a , : e ~ 30 ont Rance 67° an es 
stantly been identified in navigational sciences, apy Se ge irfram. 
particularly when very high frequencies are a pes aa pa 
employed. afl ig Qo Page 4 
ee ina 





Bendix Radio is throwing the full weight of 
its experience and productive capacity behind f 7 . 
the national V.H.F. program, with the result 







that Bendix Radio’s NA-3 complete navigation a 
system for aircraft will be ready for delivery re 
" ° fnam ; 
this coming summer. pos 2 
n of n 
Write, wire or ‘phone today BENDIX RADIO DIVISION its Fle 
for further information.... ®endix Aviation Corporation ° 
BALTIMORE 4, MARYLAND 
Tippy SY | 
Send” — (BENDIX RADIO) 
AVIATION CORPORATION ee eeeerr 
McGRA 


TT Cl 
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NDEVELOPMENT | 


s and why’s in 
eering this radi- 
mnception — now 
red by two per- 

planes—told by 
as’ Carlos Wood. 
: 37) 
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| TOUGH JS THIS 
NSONIC BARRIER? 
John Stack presents 


nalysis indicating 
‘ gircraff.¢an break 


Sleekness is the keynote for the Navy’s newest jet- 
propelled shipboard fighter, the Chance Vought XF6U 
Pirate, now being readied for service with the fleet. 
Another Vought product, the revolutionary structural 
material, Metalite, makes possible mirror-smooth skin 
surface and lighter weight to boost the Pirate to the 
“well over 500-m.p.h.” class and provides the extra 
sturdiness required by near-sonic speeds. 


CHANCE VOUGHT AIRCRAFT 


STRATFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 





Vanes and Blades 


Jet propulsion, turbine designs and supercharging call for a 
wide variety of many-bladed wheels to pack air and power into 
modern aircraft engines. Such wheels are manufactured to ex- 
tremely close tolerances and must withstand severe heat and 
centrifugal strains. Building them is a new, highly specialized 
metallurgical and engineering science. 


We have the equipment for forming and machining the 
complex contours of such wheels, and our engineers know how 
to design them for highest operating efficiency. 


Thompson » Products, Inc 


Automotive, Aircraft and Industrial Parts 


CLEVELAND e DETROIT e LOS ANGELES e ST. CATHARINES, ONTARIO 





